Section 6 ASSET Tutorial

Section 6
ASSET TUTORIAL
FOR
SURFACE COMBATANT DESIGN

6.1 INTRODUCTION

In this section, you will learn more about ASSET by practicing the execution of the
program. A practice ship design has been included showing, step by step the design
process employed when using ASSET as a design tool. This tutorial covers the entire
ASSET-aided design process, from design requirements, to inputting and running each

module, to running synthesis to obtain a converged model, to design refinements.

ASSET can be used for various tasks within the domain of naval architecture. One of the
most common uses of ASSET is performing design trade-offs for a pre-existing ship
design. In this case, the user quickly sees the effect of design changes to a particular
design. In the following tutorial, the goal is to acquaint the user with as many aspects of
the program as possible. For this reason, the tutorial you are about to begin will start
with a "blank sheet of paper." You will not be performing changes to a pre-existing ship
but, instead, you will work from a list of requirements to generate a new ship design.
This process will cover all of ASSET's modules in the surface combatant program,
MONOSC. At the end of the tutorial you should have a better understanding of how

ASSET operates and what information it requires from the user.

Note: This tutorial assumes that you are familiar with the principles of naval
architecture. This assumption has been made to keep this tutorial focused on the
usage of ASSET and not on a crash-course in naval architecture.

Note: At various points in this tutorial, you should save your current model to the data

bank. Name it whatever you like as long as you don't use a name of a pre-existing
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ship/component, module, or parameter. To save it to the data bank for the first time, use
the Store command under the Ship menu of the menu bar. To update the saved model
with the current model (i.e. to save the current model to a name already existing in the
data bank), use the Modify command. You might want to save the model under a
different name each time you complete a computational module. This way, you can
always restart a module without worrying about parameters you might have set

incorrectly in the previous run.

6.2 DESIGN REQUIREMENTS

To start the design, the following requirements were generated:

Ship Type
Frigate

Ship Performance

Sustained Speed: 24 knots
Endurance: 4,000 nautical miles @ 18 knots

Combat Systems (pavload)
1 32 cell VLS

1 76mm Deck gun

2 CIWS mounts (1 fwd, 1 aft)

1 SQ5-56 Sonar

2 LAMPS III Helos with hangar, landing area, fuel, stores, ammo
1 SPS-49 2-D Air search radar

1 MK X11 AIMS IFF

1 MK 92 Fire control system
STIR Gun control director
CAS Miissile control

1 SPS-67 Surface search radar

1 SQQ-89 Underwater- fire control
1 SQR-19 TACTAS
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1 SLQ-25 NIXIE2
2 MK 32 SVTT Triple torpedo tubes
MK 46 Torpedoes- 6 in tubes, 12 in magazine

Propulsion Plant

2 Propulsion shafts
2 Main machinery rooms (MMRs) with at least 1 compartment separation
4 Main diesel engines
2 Auxiliary machinery rooms (AMRs)
4 Diesel generator sets (ship's service)
Manning
Ship's Crew Aviation Detachment
OFF (officers) 12 6
CPO (chief petty officers) 15 1
OEM (other enlisted men) 140 13

All other systems as appropriate for a U.S. Navy frigate

6.3 INBOARD PROFILE

The first step in the design is to create a preliminary inboard profile of the frigate. With
the profile, an estimate of the ship's length can be measured. Length will be one of the
first parameters you will need to input to ASSET. Figure 6.1 shows the preliminary

inboard profile used in this tutorial.
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Since weather deck space often determines much of the ship's length, placing the
designated combat systems on deck started the inboard profile. After positioning as
many deck-mounted combat systems as possible, the machinery rooms were added to
help define the portions of the ship where deck area was not the limiting factor. An
estimate of machinery room length was taken from pre-existing designs. The same was

done for the deck space required by mooring gear.

With the preliminary inboard profile complete, the length of the ship was estimated as
131m. Although the deckhouse has been added, this is a first estimate of deckhouse
length, and will not be seriously considered until ASSET begins to calculate space

requirements.

6.4 STARTING ASSET

Start ASSET by selecting the ASSET menu item from the Start Menu. It should be in the
Ship Design Tools folder.
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The first dialog box to appear prompts the user to choose a ship-type-specific program
from ASSET's family of programs. Since we are designing a frigate, choose the

MONOSC command button. The dialog box looks like this:

Advanced Surface Ship Evaluation Tool

[&S5ET)

Carderock. Divizion, Maval Suface Warfare Center

Pleaze Select Ship Type From Optiohs Below

oK
M RA RE

MOMOCY MONOLA MOMOSC

Wwarning, Portions of the ASSET zoftware are covered by US Patent
5,557,556 azzigned to the US Government, & patent license
from the US Government iz required in order to use ASSET.
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The main window for ASSET will be displayed, and the Attach Databank dialog will
appear. Since you will be using information stored in the msc460.bnk data bank, select

msc460.bnk from the file list and click OPEN. The dialog box will look like this:

Laok in: Ia MONOSE j - 5%
msu:4E-El.I:unk
File name: Open I
Filez af type: IDataI:nanks j Cancel |
™ Open as read-only
S

After attaching the databank, the three output windows (Messages, Printed Reports, and
Graphic Reports) will appear. Notice the status bar; it is indicating that the MONOSC
program is running, that you have attached the msc460.bnk and that ASSET is ready for

the next command.

Note: The number in the data bank name indicates which version of ASSET you are

using. You may have an earlier version than Version 4.6.0.
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Figure 6.1 - ASSET's Main Window
If this is the first time ASSET as been run on you computer, you may wish to arrange the
windows into their default positions. From the Menu bar select Window=Arrange
Windows. This will position the windows to their default positions. Now from the
Menu bar select Window=Save Positions At Exit. This will save the current window
positions when you exit ASSET, so that the next time ASSET is run, the saved locations

will be used.
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6.5 PAYLOAD AND ADJUSTMENTS

The first item to develop after creating the inboard profile is the ship's payload. Payload
items, such as weapons and combat systems, must be input into ASSET. Most payload
items require input of weight, arrangeable area, and electric load. All of the payload
information needs to be entered in the PAYLOAD AND ADJUSTMENTS group.
Payloads are discussed in more detail is Section 5.3. Since modeling payloads can take a
sizable portion of time, this has already been done for you. A component named
MONOSC TUTORIAL PAYLOADS is stored in the data bank. Don’t worry, you’ll

get a chance to edit this payload and see how it was created.

This component was created by taking portions of pre-existing models and compiling the
needed information into MONOSC TUTORIAL PAYLOADS. If no data exists for a
particular payload item, the user would need to enter the information into the current
model's PAYLOAD AND ADJUSTMENTS group. You will see exactly what data are

needed in just a moment.

The first thing you need to do is to make the component MONOSC TUTORIAL
PAYLOADS part of the current model. Do this by clicking on Ship from the menu bar

and then selecting Use.
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The Use Ship or Component dialog box will appear. Select the Components folder,
click on MONOSC TUTORIAL PAYLOADS and select OK.

Use Ship or Component

ITLITEIHI.&L PaxyLOADS

il

[ FAAS5ET4E0MAONOS ChMS CAR0.ENE, Cancel
=] Shipz
- [ 99C5 BEMCHMARE, 97
----- O wMEL 270
----- [ FLIGHTI
P [ FRIGATE
=1+ Components
----- [ DATABAME DESCRIPTION
TUTORIAL PAYLOADS

Aftach |
_ Deserpion |

Crescription

Group/Parameter

IF'.&YLEIK-‘-.D AMD ADJUSTMEMTS Select |

THRU Parameter [~ Open Editar
I Select ™| Bead Only

In the messages window you should see the command string USE, MONOSC
TUTORIAL PAYLOAD echoed. An executive program confirmation will be displayed,
which should look like this:

C,M> USE, TUTORIAL PAYLOADS, PAYLOAD AND ADJUSTMENTS
*% CONFIBMATIOHN - EXECUTIVE PROGRAM ** (C-COMPALTLUSEOK-USE)
ALL OF COMPONENT 'TUTORIAL PAYLOADS'™ HAS BEEN USED.

C, M |
Just to recap, so far you have:
¢ Started the ASSET monohull, surface combatant program, MONOSC.
¢ Attached the data bank named msc460.bnk.
¢ Used the component MONOSC TUTORIAL PAYLOADS from the

attached data bank and made it part of your current model.
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The only information in the current model is the payload for your frigate design. You
will enter all other required information as you work through the following sections of
this tutorial. Before you move on, look at the payload information you brought into your
current model. You can accomplish this two ways, either using the EDIT command or
the Payload and Adjustment Dialog. The EDIT command will put you in the editor
where you can view data in a spreadsheet format. The Payload and Adjustment Dialog is
a specialized dialog for editing the PAYLOAD AND ADJUSTMENTS. To acquaint you
with ASSET's editor, use the EDIT command. From the Edit menu (located in the menu

bar), select Open Editor.

Edit Module Ship Databank Utilities Op

Undo Ctrl+2
i Cut Chrl+X
Copy Ctrl+C
Paste Ctrl+¥
| Clear Del
Select All Ctrl+A

Open Editor... |

Payload and Adjustments...

Manning and Accommodations...
Trunks...
Sponsons...

Once you have selected the Open Editor, the Edit window will appear. It will look like
this:
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i e
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A dialog box is above the parameters. Type “PAYLOAD AND ADJUSTMENTS” in the
dialog box and click on the Jump To button. The Jump To button is the first button
beside the dialog box. As you can see, the SHIPS REQ folder automatically scrolls to
show the four groups that are within it. One of these folders is PAYLOAD AND
ADJUSTMENTS. The editor appears and is showing the Payload and Adjustments
information in the current model. This is depicted in Figure 6.2. It should be noted here
that this tutorial will be using metric units. ASSET defaults to this setting so no

adjustment is necessary (under the Options menu).
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Figure 6.2 - ASSET Editor Showing P+A Data

To view the data, move the cursor to the desired array and hit return. There are twelve
columns of information, each pertaining to a specific attribute of the payload. The first is
the “P+A NAME TBL”.
payload items. Following the name table is the “P+A SWBS KEY TBL”, which contains

This table will give you the names and descriptions of the

the SWBS numbers for each item. The remaining parameters contain information about
the Weight, VCG (Vertical Center of Gravity) location, Area requirement, and Electric
load (Kilowatts-KW) of each payload item. Each row of PAYLOAD AND
ADJUSTMENT data relates to the same payload item. For example, all the information
in row #1 of each PAYLOAD AND ADJUSTMENT table or array relates to the item
described in row #1 of the P+A NAME TBL.
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The PAYLOAD AND ADJUSTMENT parameters allow the designer to adjust the
weight, required area and electric load algorithms within ASSET, as well as, input data
for groups where algorithms do not exist. For each attribute (weight, area, or electric
load) there are three values: a key, a factor, and an addition. (The electric loads use the
P+A SWBS KEY TBL.) These three values are used to calculate the adjusted weight,

area, or electric load following an equation of the form Net = Calc + Fac*Calc + Add

where;
Net = The final adjusted weight, area or electric load.
Calc = The value calculated by the internal ASSET algorithm.
Fac = The value in the P+A factor array (i.e. P+A WT FAC ARRAY)
Add = The value in the P+A add array (i.e. PAA WT ADD ARRAY)

Tables 5-1 and 5-2 list the weight and area groups where ASSET MONOSC does not
have internal algorithms. For these groups, Calc = 0 and an appropriate value must be
entered in the “Add” array. The parameters relating to VCGs (and LCGs) also use three
values, a key, a factor, and an addition, but they are applied in a different manner. When
inputting data to the PAYLOAD AND ADJUSTMENT parameters relating to VCGs and
LCGs, you are specifying the location of the weight adjustment defined by the P+A WT
FAC ARRAY and the P+A WT ADD ARRAY in the corresponding row. There is no
way to directly adjust the VCG or LCG calculated by the internal ASSET algorithms.
The three values are used to specify the VCG location of the weight increment following

an equation of the form VCG = Fac*Key + Add where;

VCG = Vertical center of the weight increment defined by the P+A WT
FAC ARRAY and the P+A WT ADD ARRAY

Fac = The value in the P+A factor array (i.e. P+A VCG FAC ARRAY)

Key = One of the reference locations allowed in P+A VCG KEY TBL.

(For example, D10, which is the hull depth at station 10.)
Add = The value in the P+A add array (i.e. P+A VCG ADD ARRAY)
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For example, let's say that payload item’s VCG is to be located 1m above half the depth
of the ship. In the VCG key table, the key would be D10, meaning the depth at station
10. The factor would then be 0.5 and the addition would be 1. This would yield the
VCG location of item = 0.5(D10) + 1, which would place the VCG 1m above half the
depth of the ship (measured from the baseline).

Move around the editor, looking at the parameters for the payload items. Familiarize
yourself with editor commands and the arrays and tables in the PAYLOAD AND
ADJUSTMENT group. Additional information can be found in the on-line help. To
obtain information on a particular parameter, say the P+A AREA KEY TBL, click on
Help in the menu bar and choose Index from the menu. A dialog box appears, prompting

you to enter the parameter for which you want it to search (Figure 6.3).

Help Topics: ASSET On-Line Manuals 21x]

Contentz  Index |Fir‘u:| |

1 Type the first few letters of the word pou'te looking for.

b odel Parameter Lisy

2 Click the index entry wou want, and then click Display.

MODEL OUTPUT -
kM odel Pararneter List

kodeling OF Section Geometry

M odeling Problem in Determination of Longitudinal Properties-Caze 1
todeling Problem in Determination of Longitudinal Properties-Caze 2

b odify

M odifying a Cormponernt

b odifving a Ship —l
MODULE APPROACH

todule Execution

MODULE IMPUT

Module [nput D ata

MODULE INTRODUCTIOM

MODULE OUTPUT

M odule Qutput Selection

MODULE WEIGHT FACTORS

Modules ﬂ

Dizplay I Eritit... | Cancel |

Figure 6.3 - Index Dialog Box from the Help Window
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In the text entry box, type the letter p. Notice that the parameters beginning with the
letter p appear. Click on P+A AREA KEY TABLE and click the Display command
button. The information relating to the selected parameter is displayed. The search
command is extremely useful and can be used to obtain the definition of any parameter to

which the remaining portions of this tutorial.

Close both the help session and the editor. Before going any further, it is a good idea to
insert a description of the ship into the current model. A table exists (SHIP COMMENT
TBL) that is designated to contain a description of the model. The ship comment table
should contain the type of ship, distinguishing characteristics, the designer's name, last

date of modification, and anything else deemed pertinent.

In the command text box, type EDIT, SHIP COMMENT TBL. This command brings
up the ASSET editor. Press the Enter key to display the contents of the parameter-- it
should be blank. Type the ship description. The SHIP COMMENT TBL contains 25
rows. Each row can contain up to 70 characters. Below is an example of a ship comment

table for the design in this tutorial.

(BiModell =0l x|
[SHIP COMMENT TBL =] UM|M + ;|@| 5|é| @l ﬁl
B 1 =]
=3 SHIPREQ 1 |FRIGLTE - TWIN SCREW - DIESEL - ZMMR — ZAMR - 2CTUS
Easﬁuzsglfmém T 2 |CREATED FOR ASSET MONOSC TUTORIAL
: MISSION 3 [TODD HEIDENREICH - 10/ 16/2000
[+-(12] PAYLOAD AND ADJUSTMENTS 4
(-] CLASSIFICATION 5
[l HULL B
-2 PROPULSION PLANT
[-(Z0 ELECTRIC PLANT i
[51-(] COMMAND AND SURVEILLANCE 8
-2 AUKILIARY SYSTEMS 9
-2 QUTFIT AND FURNISHINGS 10
-] WEIGHT MARGINS 11
F-{C0 FULL LOADS
12
[#1-(1] APPENDAGE FACTORS
(-1 RESISTANCE FACTORS i3
[-[Z0) WEIGHT FACTORS 14
(1] SPACE FACTORS 15
(-] PERFORMANCE FACTORS 15
(1 ELECTRIC LOAD FACTORS e
[1-[Z1] HYDROSTATIC FACTORS
(-1 EXPORT FACTORS e
19
20
21
22
23
24 Ij
4 >
SHIP COMMENT TEL (25, 13*70 || y
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Now that the table is complete, save the new data to the current model and exit out of the

editor by selecting File=>Close=Yes (save).

If you have not already done so, store your ship to the databank at this time (Ship=>
Store=>type in ship name=OK box or File=>Save As=type in ship name=0OK box).
A ship name can be up to 25 characters long. Blanks are allowed. Note that your ship

name is now listed on the Status Bar.

You can view the SHIP COMMENT TBL by pressing the Description command button
located in the Use Ship Dialog box (Ship=Use=ship’s name=>Description). This

feature is helpful in finding a particular design in a data bank containing many ships.

6.6 HULL GEOMETRY MODULE

So far in the design, the inboard profile has been created, a preliminary length has been
estimated, and the payload has been modeled in ASSET. With this accomplished, you
are now ready to execute ASSET's computational modules. You will be running them
one at a time in "prompt mode." Here, you will be entering design data, as ASSET
requires it to run the modules. The modules will be run in the order in which they are
listed in the Module=Run dialog box. When starting a new design the modules should

always be run in this order. The first module to be executed is Hull Geometry.

The Hull Geometry Module defines the geometry of the molded hull form via a set of
offsets. In this module, you will allow ASSET to generate a hull form based on a few

hull parameters.

Before running the Hull Geometry Module, ensure the ship that you stored in the
previous section is in the Current Model. The ship name should be listed in the status bar
along the bottom of the ASSET window. If it is not listed, retrieve your ship from the

databank as described in Section 6.5.
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To run the Module, go to the Module menu and go to the Run command:

TaSSET-Messages
File Edit | Module 5Ship Databank Utilit
al==]| Reo

Synthesis

% et Reports..

P
oM Indicator Status
L

%% (' Scalar Status

ALL O Machinery Module Wizard
C.My e

After clicking the Run command, a dialog box appears that looks like this:

Run Module

Synthesiz Modules Analyziz Modules 0
= HULL GEOM MODLULE FPERFORMAMCE AMALYSIS
HULL SUBDIY MODULE HYDROSTATIC AMALYSIS Cancel
DECKHOUSE MODLULE SEAKEEPING AMALYSIS
HULL STRUCT MODULE
APPENDAGE MODLULE
RESISTAMCE MODLULE
FROPELLER MODULE
MACHIMERY MODULE
ALILIARY SY'S MODULE
WEIGHT MODULE 10 Modules

SPACE MODULE HULGEM MODULE
DESIGN SUMMARY

f L,

Reports

¥ Include

Highlight the HULL GEOM MODULE. Click OK. ASSET will return with an error

message that looks like this:

HULL GEOM MODULE ]

&n error occured while running the HULL GESM MODILE
some paramekters contain invalid or missing data,
Would vou like to edit those parameters?

Yes i
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After clicking “Yes”, the Editor opens to the Hull Geometry Module—Prompt Mode.

=
[HOLCOFFSETS IND =l EIM|M e Q.|rg|| 5|é|§|ﬁ|
1 B

1

4 »
HULL OFFSETS IND *10 || A

ASSET is prompting you to enter data for two parameters, the HULL OFFSETS IND and
the SHIP TYPE IND. Each has a drop down window, which will reveal options that you
can choose. You can access the definition of the parameter highlighted in the tree view
of the Editor by pressing the right mouse button and selecting What’s This from the

menu. For each parameter, choose the following options:

HULL OFFETS IND: GENERATE

SHIP TYPES IND: SC
The reason GENERATE is selected for the HULL OFFSETS IND is that you want
ASSET to generate as much data as possible. If you had chosen GIVEN, ASSET would
later ask you to supply more data. Since our example is a frigate, we also want the SHIP
TYPE IND to reflect that. After entering the data, a message will appear that looks like
this:
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Save Editor to Current Model x|

You made changes ko the model in the editar,
Do wou want ko save the changes ko the current model?

Yes Mo | Cancel |

If this message does not appear, click the Run button on the Editor. This will run the

Hull Geometry Module again and the above message will appear.

After clicking “Yes”, another error message will appear again, informing you that it had a
problem running the Hull Geometry Module and would you like to input more data.

After clicking “Yes”, this is the next dialog box to appear:

L=IE
[ROCC DM IND =l Onléa| )¢ |m| S|E] & o
a HULL GECM MODULE 1 -

“[@ HULL DIM IND 2

[0 e

i [ PRISMATIC COEF
[ MaX SECTION COEF
“e [ HULL BC IMD

HULL DIM IMD *10 || v

The parameters that will require data are the HULL DIM IND, LBP, PRISMATIC
COEFF, MAX SECTION COEFF, and HULL BC IND. Use the on-line help to get
information on all the parameters. Since you want ASSET to do as much calculating as

possible, the data to input for the HULL DIM IND and LBP are:

HULL DIM IND = B+D+T
LBP =131 meters
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Again, if you choose GIVEN, ASSET will later prompt you to give more information.
The LBP was calculated from the Inboard Profile as described in Section 6.3. All

measurements will be given in metric system units.

The next two parameters are the prismatic and max section coefficients. ASSET requires
you to enter values for these parameters. A good source for estimating these coefficients
is An Approach to Technology Assessment in Naval Ship Applications, DTRC-SD-
90/21, March 1991, written by Wintersteen, Gallagher, Jones, Read, Hilaire, and Walker.

These equations require a first estimate of full load displacement. Use the following

equation to estimate full load displacement.

LBP
CircleM = ———==17.5
10.975*A
Where: A = full load displacement (metric tons)

L,, =length between perpendiculars (meters)

From this equation you can calculate a first estimate of your frigate's displacement A =
5,465 MT (5,378 LT). Using this displacement, calculate the prismatic and section
coefficients from the following equations (See page 24 of the above publication). Be
careful of units since you are working in metric in ASSET and these equations are

in English units.

C, =0.743539 + 0.000013A —4.15999 x 10"° A> +4.917054 x 107" A’

2
C, =4.067678 - 9.515995L + 9.413578(L]

V LBP V LBP

3
—4.004274(Lj +0.623543(

V LBP

Where: C = maximum section coefficient

X

7=

C, = prismatic coefficient

V' = maximum speed (knots) (For first estimate, use sustained speed
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from list of requirements plus 1 knot)

Working through the preceding equations, you should obtain the following solutions:

C, =0.5782

C. =0.8022

Enter these two coefficients into your model. The last parameter listed, HULL BC IND,
should be set to DDGS1. After you have entered these parameters in the model, the Save
Editor to Current Model message should appear, and it asks if you want to save the
changes you have made to the model. If this message does not appear, click the RUN
button on the Editor. This will run the Hull Geometry Module again and the message
will appear. After clicking “Yes”, the Hull Geom Module error message will appear. It
asks if you want to enter the missing or invalid data. After clicking “Yes”, the following

dialog box will appear:

=
[HOLCCANT DECK HT =l UM|M| 1|;|| 5|é|§|ﬂ
F-3 HULL GEOM MODLLE 1 B

o[ HULL CONT DECK HT 1 D
‘[ HULL COMT NO DECKS

HULL CONT DECK HT m || v

The next parameters ASSET will request data for are HULL CONT DECK HT and
HULL CONT NO DECKS. Use the on-line help to clarify these parameters (Click the

right mouse button and select What’s This). Set the values for these parameters to:
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HULL CONT DECK HT = 3.0
HULL CONT NO DECKS =1
The value 3.0 is a first estimate on deck spacing and the number of continuous decks (1)

was taken from the inboard profile.

After these inputs are entered, the Save Editor to Current Model dialog will appear. It
asks if you want to save the changes you made to the current model; therefore, click
“Yes”. This time, the Hull Geometry Module will run, and the Message and Printed

Reports windows will look like this:

ol
File Edit Module Ship Databank Utilities Options Yiew Window Help
0O B“‘lﬂ i3 =1 @l EI “”’I*’ | [il [RUNHULL GEOM MODULE j|
Jl=)ES|
STABILITY IND FUEL 5YS TYPE IND =
GMT /B REQ FREE SURF COR
SERY LIFE KG ALW BULWARE HT
HULL FLARE ANGLE BRAISED DECK HT
HULL STA IND OFFSETS DEF ARRAY
MARGIN LINE IND MIN FREEBOARD MARGIN
*%* WARNING - HULL GEOM MODULE ** (W-TEMPVALUES-HGMMPL)
THE FOLLOWING PARAMETERS WERE PROVIDED TEMPORARY YALUES:
AREA BEAM MACHY BOX DEPTH REQ
APPENDAGE DISP ARRAY APPENDAGE CB ARRAY
FULL LOAD WT FULL LOAD CG ARRAY
c,m> |
=T
BEAM @ WEATHER DECK, M 14.00 LCB/LBP 0.506 4|
DRAFT, M 4.80 HALF SIDING WIDTH, M 0.30
DEPTH STA 0, M 12.73 BOT RAEKE, M 0.00
DEPTH STA 3, M 11.08 BAISED DECK HT, M 0.00
DEPTH STA 10, M 9.79 BAISED DECK FWD LIM, STA
DEPTH STA 20, M 10.90 BAISED DECK AFT LIM, STA
FREEBOARD @ STA 3, M 7.51 BARE HULL DISPL, MTON 4182.73
STABILITY BEAM, M 14.00 AREA BEAM, M 13.10
BARE HULL DATA ON LWL STABILITY DATA ON LWL
LGTH ON WL, M 131.00 KB, M 2.98
BEBM, M 14.00 BMT, M 4.29
DRAFT, M 4.80 KG, M 5.87
FREEBORRD @ STA 3, M 7.51 FREE SURF COR, M 0.00
PRISMATIC COEF 0.578 SERV LIFE KG ALW, M 0.00
MAX SECTION COEF 0.802
WATERPLANE COEF 0.772 GMT, M 1.40
WATERPLANE AREAR, M2 1416.43 GML, M 342.63
WETTED SURFACE, M2 191%.04 GMT /B AVAIL 0.100
GMT /B REQ 0.100
BARE HULL DISPL, MTON 4185.12
APPENDAGE DISPL, MTON 90.10
FULL LOAD WI, MTON 4275.22
For Help, press F1 [monosC [MSC460.BMK [TUTOR SHIP T v

In the Message window, ASSET shows what parameters were defaulted or given
temporary values when the run was made. See Section 3.4.2.3 for an explanation of
temporary and default values.

It is a good practice to review what parameters were provided default values. In some

instances, you might be able to set the parameter to a user-known value. In other cases,
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you might want to just check the parameter to make sure ASSET has not defaulted to an
inappropriate value. Parameters set to temporary values are not a concern at this point
because these values are not saved to the Current Model. The appropriate module will set

these parameters when that module is run.

You may want to save your ship at this time. To save it, go to the Ship menu, click

Modify and a window will appear that asks you to name your ship. Give your ship a

name and click OK.

One of the defaulted values is the HULL FLARE ANGLE. This value will stay in the
model unless it is changed later. In the above example, the angle was set at 0°. To
change the angle from 0° to 10°, go into the Editor. After getting in the Editor, type
“HULL FLARE ANGLE” in the parameter box and press the Find button. The HULL
FLARE ANGLE will be highlighted in the tree view of the Editor:

[HULL FLARE ANGLE =l Tnlda| | +|=| sls] 2| o

[=4 TUTOR SHIP = 1 =
{21 sHIP REQ 1 |o

53 HULL

123 HULL FORM
1423 HULL FORM FACTORS
- [A HULL GFFSETS IND
[ HULL DIM IND
[ ™I BEAM
[ Max BEAM
[ AREABEAM
MER
[ GMT{BREQ
[ FREE SURF COR
[ FAST SHIF PARENT IND
- [A FS DEF FILE MAME TEL
[ FAST SHIF ADIUST ARRAY
[ SERW LIFE K3 ALW
[ STABILITY IND
@ BuLwARK HT
SR HILL FLARE ANGLE
F#1-[Z2 HULL PRINCIPAL DIMENSIONS =
120 HULL BOUMDARY COMDITIONS
F#1+[Z2 HULL OFFSETS
E
E

+]-[_] SHELL APPEMDAGES
(22 MARGIN LINE
F-[C0 HULL SUEDIVISION
Fe-{Z0 HULL STRUCTURE
[#-[Z1) DECKHOUSE

F-[Z0 PROPLULSION PLANT

B g ELECTRIC PLANT =]l

HULL FLARE ANGLE deg || 4

The Editor shows that the HULL FLARE ANGLE parameter is 0°. Change the value of
the angle from 0° to 10°. Exit the Editor and save the results. Run the module as before

and look at the results. Although you have successfully run the module, you have
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changed a parameter’s value after the last run of the module. By running the module

again, the change was incorporated into the hull design.

This is a good point to modify your ship after the first run of the Hull Geometry Module.

Use the command Ship=Modify from the menu.

If you want to look at the printed and graphic reports generated by this module, click

Module=> Run. The dialog box will reappear as it did when you first ran the module:

Run Module

Synthesis Modules Analyziz Modules 0
» HULL GEOM MODULE FERFORMAMCE AMALYSIS
HULL SUBDN MODULE HYDROSTATIC AMALYSIS Cancel

DECKHOUSE MODULE SEAKEEPING AMALYSIS
HULL STRUCT MODLILE
APPEMDAGE MODULE
RESISTAMCE MODULE
PROPELLER MODLULE
MACHIMNERY MODLULE
AlLL=ILIARY 55 MODLLE
WEIGHT MODULE [0 Modules

SPACE MODULE HULGEMN MODULE
DESIGM SUMMaRY

f L,

Reparts

¥ Include

This time, click Reports and a new dialog box will appear:
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Select Reports

x|
Cancel |

— Printed Reparts

1 - Summary & None Fun

2 - Hull Offsets

3 - Hull Boundary Conditions Al

4 - Margin Line Aol |

& - Hull Sectional Area Curve PRy

— Graphic Beports

- Body Plan ' MNone
- Hull lzometric Yiew
- Hull Prafile and weather Deck Plan Wiew Al

- Design Waterline Plan “Wiew
- Hull Sectional Area Curve

o= L D —

Select as many as you like. By holding down the Control key while clicking on the
desired reports, you will be able to select more than one. After selecting the reports,
press RUN. This will run the module and the first graphic report (if you select one) will
appear in the Graphics Reports window. If you selected more than one graphic report,
you need to click the mouse button (or hit any key) to proceed to the next report or
to get back to the “READY?” status (shown in the lower right of the status bar) vice
“GRAPHICS” status. Using the Print command located in the File menu of the menu
bar will print the contents of whichever window is active. Note: The PRINTED
REPORTS and MESSAGES windows do not clear themselves. Later in this tutorial, if
you print the contents of the PRINTED REPORTS window, you will print everything
that has been sent to that window during the entire ASSET session--not just the reports
you have selected for the current module with which you are working. To avoid this,
clear the window before generating any new printed reports. Do this by clicking on the

title bar to ensure the window is active, select Edit from the menu bar, followed by the
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Select=All, then select the Clear command from the Edit menu. Following are the body

plan and the hull isometric view graphic reports, and the summary printed report.

ASSET/MONOSC V4.6.0 - HULL GEOM MODULE - 10/16/2000 15:19. 8
DATABANK-F:\ASSET460\MONOSC\MSC460.BNK SHIP-TUTOR SHIP
GRAPHIC DISPLAY NO. 1 - BODY PLAN

N7 ;
\

o
[\
i
o
=

ASSET/MONOSC V4.6.0 - HULL GEOM MODULE - 10/16/2000 15:19. 8
DATABANK-F:\ASSET460\MONOSC\MSC460.BNK SHIP-TUTOR SHIP
GRAPHIC DISPLAY NO. 2 - HULL ISOMETRIC VIEW
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ASSET/ MONOSC V4.6.0 -

HULL GEOM MCDULE -

DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

10/ 16/ 2000 15:21. 44

PRI NTED REPORT NO. 1 - HULL GEOVETRY SUMVARY

HULL OFFSETS | ND- GENERATE M N BEAM M 9.14

HULL DI M | ND- B+D+T MAX BEAM M 32.19

MARG N LI NE | ND- CALC HULL FLARE ANGLE, DEG 10. 00

HULL STA | ND- OPTI MUM FORWARD BULWARK, M 1.22

HULL BC | ND- DDG 51

FAST SHI P PARENT | ND-

HULL PRI NCl PAL DI MENSI ONS (ON DW.)

LBP, M 131. 00 PRI SVATI C COEF 0.578

HULL LCA, M 137. 62 MAX SECTI ON COEF 0. 802

BEAM M 14.01 WATERPLANE COEF 0.771

BEAM @ WEATHER DECK, M 15.78 LCB/ LBP 0. 506

DRAFT, M 4.76 HALF SI DI NG W DTH, M 0. 30

DEPTH STA 0, M 12.73 BOT RAKE, M 0. 00

DEPTH STA 3, M 11. 08 RAI SED DECK HT, M 0. 00

DEPTH STA 10, M 9.79 RAlI SED DECK FWD LI M STA

DEPTH STA 20, M 10. 90 RAI SED DECK AFT LIM STA

FREEBCARD @ STA 3, M 7.55 BARE HULL DI SPL, MION 4150.01

STABI LITY BEAM M 14.01 AREA BEAM M 13. 10

BARE HULL DATA ON LW STABI LI TY DATA ON LW

LGTH ON W, M 131. 00 KB, M 2.94

BEAM M 14.01 BMI, M 4. 33

DRAFT, M 4.76 KG M 5.87

FREEBOARD @ STA 3, M 7.55 FREE SURF COR, M 0. 00

PRI SNMATI C COEF 0.578 SERV LI FE KG ALW M 0. 00

MAX SECTI ON COEF 0. 802

WATERPLANE CCEF 0.772 GvIr, M 1.40

WATERPLANE AREA, M2 1417. 14 GV, M 345. 43

WETTED SURFACE, M2 1911. 47 GMI/ B AVAI L 0. 100
GMI/ B REQ 0. 100

BARE HULL DI SPL, MION 4152. 39

APPENDACE DI SPL, MION 90. 10

FULL LCAD WI, MION 4242. 48

6.7 HULL SUBDIVISION MODULE

The next module in the sequence is Hull Subdivision. This module defines the internal
hull subdivisions, including decks, platforms, transverse bulkheads, longitudinal

bulkheads and inner bottoms.
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To begin, go to the Module menu and click Module=>Run. The following dialog box

appears:
Synthesiz Modules Analyziz bModules K
< HULL GEORM MODULE FERFORMANCE AMNALYSIS

% HULL SUBDIY MODLLE HYDROSTATIC ANALYSIS Canicel
DECKHOUSE MODULE SEAKEEPING ANALYSIS
HULL STRUCT MODULE
APPEMDAGE MODULE
RESISTANCE MODULE
PROPELLER MODULE
MACHIMERY MODULE
AUKILISRY 5YS MODILE
WEIGHT MODULE |0 Madules

SPACE MODULE HULGEN MODLLE
DESIGM SUMMARY

Repaorts

b,

¥ Include

Highlight the HULL SUBDIV MODULE and click OK to continue with the program.
ASSET will give the following message:

HULL SUBDIY¥ MODULE =]

an error occured while running the HULL SUBDIY MODLULE
some paramekers contain invalid or missing data,

Would you like to edit those parameters?

Yes Mo

After clicking “Yes”, ASSET will take you to the following dialog box:
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=
[EETION FACILITIES IND =l EIM|M e Q.|rg|| 5|é| @l ﬁl
a HULL SUBDTY MODULE 1 -

AYIATION FACILITIES IND *10 || v

ASSET is requesting you to enter information. Click on the arrow on the drop down cell
to reveal the two options: GIVEN and CALC. For the HULL SUBDIV IND, choose
CALC. For the AVIATION FACILITIES IND, choose MINOR AVN. After entering

the choices, this message will appear:

Save Editor to Current Model x|

You made changes ko the model in the editar,
Do wou want ko save the changes ko the current model?

es Mo | Cancel |

After selecting “Yes”, ASSET will run the Hull Subdivision Module again. The error
message that appeared at the beginning of the run will appear here. It asks whether you
want to edit any missing or invalid data. After selecting “Yes”, the Editor dialog box will
open and request that you enter data for the Machinery Room Type Table (MR TYP
TBL). Read the on-line help on this parameter (Click the right mouse button and select
What’s This?). The dialog box will look like this:
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=

|MHTYF‘ETBL | ”nhﬁ + Q.|rg|| 5|é| @| m‘|

a_ HULL SUBCIY MODULE 1 1 1 1 1 1 2 - |

RRLEg T TPE TEL ME TYPE TEL |MR FUD BIME UPR DIMR LOWER |MR BHD SHME OUTER |BHD ID AHMR
(1o, 1) {10, 1) |¢1o, 1) |10, 13 (10, 13 |(1D, 2y {1c

1E+4036 1E+036 1E+036 1E+036 1E+036 1E+036 1E4
1E+036 1E+036 1E+036 1E+036 1E+036 1E+036 1E4
1E+036 1E+03 6 1E+03 6 1E+03 6 1E+03 6 1E+03 6 1E4
1E+036 1E+036 1E4+036 1E4+036 1E+D36 1E+D36 1E4
1E4036 1E+036 LE+03 6 LE+036 LE+036 LE+036 1E4
1E+036 1E+036 1E+036 1E+036 1E+036 1E+036 1E4
1E+036 1E+036 1E+036 1E+036 1E+036 1E+036 1E4
1E+036 1E+036 1E+036 1E+036 1E+036 1E+036 1E4

[V T B O - N 1 T S PPV S

1E+036 1E+036 1E4+036 1E4+036 1E+D36 1E+D36 1E4
1E4036 LE+036 LE+036 LE+036 LE+036 LE+036 1E4

[
[}

MR T¥PE TBL {10, 1)*10 - 14 || v

From the inboard profile, obtain the order in which the machinery rooms are arranged.
Starting forward, there is an auxiliary machinery room (AMR), then a main machinery
room (MMR), then a compartment followed by a main machinery room and an auxiliary
machinery room. Therefore, in column 1, input the following data in the first four rows
in the following order: AMR-MMR-MMR-AMR. Additional parameters are needed to
complete the input this module needs to run the program. To define the compartment
between the two MMRs, you need to set a value for the parameter Machinery Room
Bulkhead Separation Array (MR BHD SEP ARRAY). This array is located in column 5
and should contain no data, as indicated by “1E+036”. This means that ASSET will
supply a default value of 1when this parameter is needed. The default may not be desired
for a variety of reasons. Here, the inboard profile dictates that two bulkheads separate the
main machinery rooms. You need to set this value. In the MR BHD SEP ARRAY
column, enter the values 1, 2, 1. Since the first separation—AMR-MMR--is one
bulkhead, the first value in the array is 1. The second separation—MMR-MMR—has
two bulkheads; therefore, the second value in the array is 2. The third separation is like
the first. Click the Run button on the Editor dialog box and the Save Editor to Current
Model dialog box will appear. After selecting “Yes”, ASSET will run the Hull
Subdivision Module. The Message and Printed Reports windows will look like this:
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"I‘ﬁSSET - Messages

ifl‘é Edit Module Ship Databank Utilities Options VYiew Window Help

D& % =@l g o m|k"|‘ [ﬂ [RUN, HULL SUBDIV MODULE

=101]
TRANS BHD SPACING HULL DECK SWBS IND A
SHIP TANKAGE KG ADD SHIP TANKAGE KG FAC

MR AFT BHD LOC
*% WAEMNIHG - HULL SUBDIV MODULE *% (W-TEMPYALUES-HSDMPL)
THE FOLLOWING PARAMETERS WERE PROVIDED TEMPORARY YALUES:
ME LGTH REQ ARRAY ME HT REQ ARRAY
TANKAGE ¥VOL REQ SHAFT SUPPORT TYPE IND
*% WAERMNIHG - HULL SUBDIV MODULE *% (W-DEFLTLOSASGH-LOSCHK)
A LARGE OBJECT SPACE (PEAK TANWK) HAS BEEN CREATED THAT EXTENDS FROM
DECK HUMBEER ? DOWN TO THE HULL BOTTOM WITHIN THE FOEEPERK

C, > | j
~

WD
FULL LOAD WT, MTOHN 4242 .48 _ﬂ

ASSET /MONOSC V4.6.0 - HULL SUBDIV MODULE - 10/16/2000 15:47.49
DATABANK-F: YWASSET460\MONOSC\MSC460. BNK SHIP-TUTOE SHIP

PETIHTED EEPORT HO. 1 - SUMMARY

HULL SUBDIY IND-CALC INNEE. BOT DECK ID-
LEP, M 131.00 HULL AYG DECK HT, M 3.67
DEPTH STA 10, M 9.79
TOTAL HULL ¥YOLUME, M3 13173.
TOTAL SPON ¥YOLUME, M3 0. HO. OF DECKS 4
HO. OF TERANS BHDS 12
MR ¥OLUME, M3 2730. HO. OF LONG BHDS 0
OP TANKAGE ALLOCATED, M3 1178. HO. OF MACHY RMS I
OF TBHKAGE UTILIZED, M3 1178. HO. OF LARGE OBJECT SPACES 1
OP TANKAGE BEQ, M3 1147.
SHAFT ALLEY ¥OL, M3 0.
LARGE OBJECT VOL, M3 40.
HULL AFE. ABREA AVATL, M2 2510.8
SPON ARE AREA AVAIL, M2 0.0
I~
For Help, press F1 l— liled

Notice the warning and model modifications. Look at the parameters that were provided
default values. The MR AFT BHD LOC parameter sticks out as one that can be
determined using the inboard profile. Use the on-line help for clarification of this
parameter. ASSET defaults to 0.70 of Lgp but this parameter can be defined more
accurately. Measuring off the inboard profile, the aft machinery room bulkhead lies at

0.81. To change the MR AFT BHD LOC to 0.81, go to the Edit menu and get into the
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ASSET Editor. Type in the dialog box “MR AFT BHD LOC” and click the Jump To
button. The MR AFT BHD LOC will be highlighted in the tree view of the Editor:

[MF AFT BHD LOC =l Gulea| | ¢|a| 5|5 2| o
- 1

|3 TUTCR SHIP

[-(Z] SHIP REQ

1423 HULL

-2 HULL FORM

1423 HULL SUBDIVISION

(20 HULL SUBDIVISION FACTORS
-] TRAMSYERSE BULKHEADS
(2] HULL DECKS

-2 LONGITUDINAL BULKHEADS
-2 INNER BOTTOM

-2 MACHINERY BOX

(L0 MACHINERY ROOMS

-4 MACHINERY ROOM POSITION
(IR Y 5P T EHD LOC

- LARGE OBJECT SPACES
-1 SPONSONS

-2 TRUMKS

-1 TANKAGE K& FACTORS
-3 HULL STRUCTURE

Fe-{Z] DECKHOUSE

(-] PROPULSION PLANT

[#1-(1] ELECTRIC PLANT

(-] COMMAND AND SLRVETLLANCE
- AUXILIARY SYSTEMS

(-2 OUTFIT AND FURNISHINGS

-] WEIGHT MARGINS -
B

E

B

E

|»

1 fo.7

-[Z] FULL LOADS

(L] APPENDOGE FACTORS
+]-[L]) RESISTANCE FACTORS
]g WEIGHT FACTORS =l

MR, AFT BHD LOC || "

As stated earlier, the value for this parameter is 0.7. Click on the cell to change it to 0.81.
Get out of the Edit Mode, and the Save Editor to Current Model dialog box will appear.
After clicking “Yes”, run the Hull Subdivision Module. The new value has been
incorporated in the results. To see the reports that reflect the changes, select

Module=Run then click the Reports button. The dialog box should look like this:
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Select Reports

M odule 0k
|HULL SUBDIY MODLULE =l

Cancel

— Printed Reparts

- Hull Subdivizion Surnmary " Hone =17
- Transverze Bulkheads

- Longitudinal Bulkheads Al
- Internal Decks and Inner Battom Apply
- Machinem Rooms and Large Object Spaces

- Arrangeable Hull Compartments

- Hull Tankage Compartments

- Arrangeable Large Object Space Compartments &zzighed
- Sponzons

0- Trunks

i

1
2
3
4
A
G
i
g
9
1

— Graphic Reportz

- Deck Plan Yiew Humber 1 " Mone
- Deck Plan Yiew Mumber 2

- Deck Plan YWiew Mumber 3 Al

- Deck Plan Yiew Mumber 4

- Deck Plan Yiew Mumber &

- Deck Plan Yiew Mumber &

- Deck Plan Yiew Mumber 7

- Deck Plan YWiew Mumber 3

- Dieck Plan Yiew Mumber 9

10 - Deck Plan Yiew Murnber 10 ;l

[ R ) O PR LY —L

Choose from the Printed Reports list #1—Hull Subdivision Summary—and Graphic
Report #1—Deck Plan View Number 1—to see the results of the change. After you click
the Run button, ASSET will produce the reports as shown below. Save your ship by
going to the Ship menu (Ship=>Modify).
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ASSET/MCNOSC V4.6.0 - HULL SUBDIV MODULE - 10/17/2000 9: 5.23
DATABRANK-F: \ASSET460\MONCSCA\MSC460. BNK SHIP-TUTOR SHIF
GRAPHIC DISPLAY MNO. 1 - HULL DECES AND PLATFORMS
MATN DECK
(DECK NO. 11

DECE AREA, M2 1%943.2
TOTAL SHIP ARR AREA, M2 2565.60
TOTAL HULL VOLUME, M3 13180.
}
- =
—]
AR MME.2 MMR1 TR
AP FP
L | 1 1 1 1 1 1 1 1 |
1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
L I I | SCALE
0 20 40 60 M

ASSET/ MONOSC V4.6.0 - HULL SuBDIV MODULE - 10/17/2000 9: 7.18
DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY

HULL SUBDI V | ND- CALC I NNER BOT DECK | D

LBP, M 131. 00 HULL AVG DECK HT, M 3. 64

DEPTH STA 10, M 9.79

TOTAL HULL VCOLUME, M3 13180.

TOTAL SPON VOLUME, MB 0. NO. OF DECKS 4
NO OF TRANS BHDS 13

MR VOLUME, MB 2642. NO. OF LONG BHDS 0

OP TANKAGE ALLOCATED, M3 1154. NO. OF MACHY RMVB 4

OP TANKAGE UTI LI ZED, M3 1154. NO OF LARGE OBJECT SPACES 1

OP TANKAGE REQ M3 1147.

SHAFT ALLEY VOL, M 0.

LARGE OBJECT VvO., M3 40.

HULL ARR AREA AVAI L, M 2565. 6

SPON ARR AREA AVAIL, M 0.0
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6.8 DECKHOUSE MODULE

The Deckhouse module is the next module in the sequence. This module defines the
geometry of the ship's deckhouse and calculates internal deckhouse area and deckhouse

weight. To begin data entry, run the module. The following dialog box appears:

Run Module

Synthesiz Modules Analyziz Modules 0

HULL GEOM MODLULE FPERFORMAMCE AMALYSIS
HULL SUBDIY MODULE HYDROSTATIC AMALYSIS Cancel
% DECEHOUSE MODULE SEAKEEPING AMALYSIS
HULL STRUCT MODULE
APPENDAGE MODLULE
RESISTAMCE MODLULE
FROPELLER MODULE
MACHIMERY MODULE
ALILIARY SY'S MODULE
WEIGHT MODULE 10 Modules

SPACE MODULE HULGEM MODULE
DESIGN SUMMARY

Reports

f L,

¥ Include

Select Deckhouse Module and click OK. The following dialog box appears:

DECKHOUSE MODULE X]

An error occured while running the DECKHOUSE MODLE
some parameters contain insalid or missing data.
Wwiould wou like ko edit those parameters?

Yes fa}

After clicking “Yes”, the following dialog box appears:
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[DRHS GEOM IND =] ujoa| #| = S|E] B o
1

I~ DECKHOLISE MODULE

DKHS GEOM IND *10 ||

As expected, ASSET needs data to run the Deckhouse Module. Be sure to access the on-
line help for a complete understanding of the following parameters. Input the following
choices for each parameter:

DKHS GEOM IND: GENERATE

DKHS MTRL TYPE IND: ALUMINUM

BLAST RESIST IND: 3 PSI
After inputting the data, the following dialog box appears:

Save Editor to Current Model |
You made changes ko the model in the editar
Do wou wank ko save the changes to the current model?

es Mo | Zancel |

After clicking “Yes”, ASSET will run the Deckhouse Module. The error message dialog

box will appear again because ASSET is requesting more data. After you click “Yes”,

the next dialog box will appear:
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=
[oKHS SIZE IND R R S = T

[=3 pECKHOUSE MODULE 1 4]
i DKHS SIZE IND L] -

DKHS SIZE IND *10 ||

Choose MAX for the DKHS SIZE IND. Be sure to read the on-line help on this
parameter. The Save Editor to Current Run dialog box will appear. After you click

“Yes”, ASSET will run the Deckhouse Module again. The Message and Printed Reports

windows will look like this:
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=]~ ASSET - Printed Reports

File - Edit Module Ship Databank Utilities Options View Window Help

=lglx]|

D@ & [=8[4] S| o we|

F « IHUN,DEEKHDUSE MODULE

DKHZ BEAM LINK IND
DKEHE WIDTH

DEHS MIN SIDE CLR
DKHE NO LVLE

J= =[5

DKHZ LIMITE ARRAY
DKH& OUTBOARD SIDE LOC
DEHS AVGE SIDE ANG
DKHE AVG DECK HT

** WARNING - DECKHOUSE MODULE *%* (W-TEMEVALUES-DHGMEL)
THE FOLLOWING PARAMETERZ WERE PROVIDED TEMPORARY VALUES:

S8CE AREA EKEY TBL
DEHS ARR AREA REQ

S8CE AREA ARRAY
OTHER ARR AREA REQ

** WARNING - DECKHOUSE MODULE *%* (W-DEHSARRAREALTREQ-DESCOM)
THE DECEHOUSE ARRANGEABLE AREA REQUIRED (DEHS ARR AREA REQ) EXCEEDS
THE DECEHOUZE ARRANGEAELE AREA AVAILAELE EY 64.2 M2 . J

C, >
T

PRINTED REPORT NO. 1 - DECKHOUSE SUMMARY
DEHE GEOM IND-GENERATE
DEHE SIZE IND-MAX
BEAM LINEK IND-YES

BLAST RESIST IND-3 PSI
DEHE MTRL TYPE IND-ALUMINUM

LEP, M 131.00 DEHE LENGTH OQA, M 65.50
BEAM, M 14.00 DEHS MAX WIDTH, M 12.15
AREA BEAM, M 15. 80 DKHS HT (W/0 PLTHS), M G.23
DEHS FWD LIMIT- STA 5.0 OTHER ARR AREA REQ, M2 3089.
DEHS AFT LIMIT- sTA 15.0 HULL ARR AREA AVAIL, M2 25664,
DEH® AVGC DECEK HT, M 2.74 SPONRON ARR AREA AVAIL, M2 0.
DEHS NO LVLS 3. DKHE ARR AREA REQ, M2 1716.
DEHS MIN SIDE CLR, M 1.83 HANGAR ARR AREA REQ, M2 0.
DEHS AVGC SIDE ANG, DEG .00 PLTH? ARR AREA REQ, M2 43.
DEH& OUTEOARD SIDE LOC,M 6. 00
DEHS NO PRISMS 18 DKHE MAX ARR AREA, M2 1632,
DEHE ARR AREA DERIV, MZ 46.78 DKHE ARR AREA AVAIL, M2 1632,
DEHS MIN ALW EBEAM, M 6.54 DEHE VOLUME, M3 4504,
BRIDGE L-0-5 OWVER BOW, M 62,52

DKHE WEIGHT, MTON 132.53
DEH® &IDE CLR OFFZET, M DEHE VCG, M 1z2.82
DEHS SIDE ANG OFFSET, DEG
DEHS DECK HT OFFSET, M

For Help, press F1 [Manosc [M5C460.BMK

[TUTOR SHIF [READY [ [MOm | A

Look at the warning messages and the parameters that were assigned default values.
Notice the last warning. Although this might seem alarming, it really is not. You have

not run the Space Module, so the space requirement is purely a guess.

For this design, the deckhouse sides should be angled 10°. Since the DKHS AVG SIDE
ANG parameter was given a default value, it is not set properly for this design. Set this
parameter to 10° by getting into the Editor and typing “DKHS AVG SIDE ANG” in the
parameter box. After you click the Jump To button, the DKHS AVG SIDE ANG

parameter will appear:
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Il

[PKH 8 SIDE ANG =l Dok ¥ |m] S8 & o
N 1

3 TUTOR SHIP
G- SHIF RES
=23 HULL
B+ (Z0 HULL FORM
(L] HULL SUBDIVISION
F-(Z0 HULL STRUCTURE
423 DECKHOUSE
(423 DKHS GEOM FACTORS

[ DKHS GEOM IND
[ DKHS SIZE IND

[A DKHS BEAM LINK IND
[ DKHS LIMITS ARRAY

[A DKHS SIDE LOC OFFSET
- [ DKHS DECK. HT OFFSET
- [} DKHS SIDE ANG OFFSET
- [ DKHS OUTBOARD SIDE LOC
[ DKHS WIDTH
[ DKHS MIM SIDE CLR
- [} DKHI A¥G DECK HT
SR O HS &G SIDE ANG
[ DKHINO LYWL
- [[] DKHS ARR AREA AVAIL i

- [ DKHS WIND AREA FAC ARRAY

(-2 DKHS PRISMOIDS
[#-(Z]] DKHS MATERIALS
£
£

|»

1 |0

-] DKHS LOADS
(L] MASTS AND STACKS

(20 PROPULSION PLANT

(-2 ELECTRIC PLANT =
-2 COMMAND AND SURVEILLANCE LI 4

£ =

DKHS AvG SIDE ANG deg ||

After you have entered the new value, run the Deckhouse Module again to incorporate

the design change.

You have completed entering data for the Deckhouse Module. The Deckhouse Summary
Printed Report and Deckhouse Profile and Plan Views Graphic reports follow.
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ASSET/MONCSC V4.6.0 - DECKHOUSE MODULE - 10/17/2000 9:53.11
DATABANK-F: \ASSET460\MONOSC\M2C460, BNK  SHIP-TUTOR SHIP
1 - DECKHOUSE PROFILE AND PLAN VIEWS

GRAPHIC DISPLAY NO.

i L

FP

ASSET/ MONOSC V4.6.0 -

DECKHOUSE MODULE -

.4 0.3 0.2 0.1 0.0

SCALE
M

20 30

DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - DECKHOUSE SUMMARY

DKHS GEOM | ND- GENERATE
DKHS S| ZE | ND- MAX
BEAM LI NK | ND- YES

LBP, M 131. 00
BEAM M 14. 00
AREA BEAM M 16. 16
DKHS FWD LI M T- STA 5.0
DKHS AFT LIMT- STA 15.0
DKHS AVG DECK HT, M 2.74
DKHS NO LVLS 3.
DKHS M N SIDE CLR, M 1.83
DKHS AVG S| DE ANG, DEG 10. 00
DKHS QUTBOARD SI DE LOC, M 6. 00
DKHS NO PRI SV 19
DKHS ARR AREA DERIV, M2 47. 48
DKHS M N ALW BEAM M 9.13
BRI DGE L-O- S OVER BOW M 62.52

DKHS SI DE CLR OFFSET, M
DKHS SI DE ANG OFFSET, DEG
DKHS DECK HT OFFSET, M

BLAST RESI ST | ND-3 PSI
DKHS MIRL TYPE | ND- ALUM NUM

DKHS LENGTH QA, M
DKHS MAX W DTH, M
DKHS HT (WO PLTHS), M

OTHER ARR AREA REQ M2
HULL ARR AREA AVAIL, M
SPONSON ARR AREA AVAIL, M
DKHS ARR AREA REQ M2
HANGAR ARR AREA REQ M2
PLTHS ARR AREA REQ, M

DKHS MAX ARR AREA, M2
DKHS ARR AREA AVAIL, M
DKHS VOLUME, M3

DKHS WEI GHT, MION
DKHS VCG M

10/ 17/ 2000 9:54. 26

65. 50
12.15
8.23

3089.
2566.

1716.

43.
1505.
1505.
4156.

122. 27
12.75
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6.9 HULL STRUCTURE MODULE

This module calculates hull structural scantlings and hull structural weight data for the
ship defined in the current model. To begin data entry, run the Hull Structure Module.

You may get the following error message:

*% FATAT. ERROR. - HULL STRUCT MODULE ** [(E-H3DDATINVALILD-H3ITHPL)
THE HULL 3UEDIV MODULE MUST BE RUN BEFCRE RUNNING THE HULL 3ITRUCT MODULE

You may get this message because the Hull Structure Module wants to ensure that the
information that was generated in the Hull Subdivision Module is up-to-date. Run the
Hull Subdivision Module again (if you have saved this module the first time you ran it, it
will only take a few seconds to do). After running the Hull Subdivision Module, go to

the Module=Run. The following dialog box appears:

Run Module

Synthesiz Modules Analyziz Modules K
HULL GEOM MODULE FPERFORMAMCE AMALYSIS
HULL SUBDI MODLULE HYDROSTATIC AMALYSIS Cancel
DECKHOUSE MODILE SEAKEEPING AMALYSIS

e HULL STRUCT MODLULE

b,

APPEMDAGE MODLULE Reports

RESISTAMCE MODULE
PROPELLER MODULE
MaCHIMERY MODULE
AU=ILIARY 55 MODULE
WEIGHT MODULE 10 Madules

SPACE MODULE HULGEW MODULE
DESIGH SUMMARY

¥ Include

Select HULL STRUCT MODULE and click OK. The following dialog box appears:

HULL STRUCT MODULE =]

An error occured while running the HULL STRUCT MODLULE
some parameters conkain inalid or missing data.
Whould wou like to edit those parameters?

Yes Mo
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After clicking “Yes”, the following dialog box appears:

101
[HOLCLoaDs IND =] ”n|aﬁ 1+ ;|rg|| 5|é|§|ﬁ|
=3 HULL STRUCT MODULE 1 =

[ HULL LOADS IND [ |

[ DECK SUFPORT TYPE TEL
[ BOTTOMFLOOR SPACING

i STIFFENER SHAPE IND

HULL LOADS IND *10 | v

As usual, check the on-line help for parameter definitions. Select CALC for the HULL
LOADS IND. This follows the plan to let ASSET calculate as much as possible. Enter
the other parameter values. Be sure to access the on-line help for a complete

understanding of the following parameters.

BOT PLATE LIMIT IND = CALC

FRAME SPACING = 2.44m

DECK SUPPORT LOC ARRAY = 0.35 (Row 1)
DECK SUPPORT TYPE TABLE = GIRDER (Row 1)
BOTTOM FLOOR SPACING = 5m

STIFFENER SHAPE IND = CALC

At this point, the Save Editor to Current Model dialog box appears. If it does not, click
the RUN button on the Editor and it will appear.
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Save Editor to Current Model |

You made changes ko the model in the editar.
Do wou wank ko save the changes to the current model?

es Mo | Zancel |

After clicking “Yes”, ASSET will run the Hull Structure Module again. The Message

and Printed Results windows will look like this:

~I~ ASSET - Printed Reports i [=] 3]
File Edit Module Ship Databank Utilities Options VYiew Window Help

0O B“|Iil & B8 S @l El mlk’“ | Fil [RUN. HULL STRUCT MODULE j|

Il
BENT EHRAME LND SIRUCTURAL CHRLLTERLA LND =
STRUCTURAL DESIGN IND STRUCTURAL DESIGN LOC
SHELL MIN THK ARRAY GDR SPAN FACTOR
STIFFENER SPACING ARRAY FULL LOAD WT

SECTION 0/ 0 AT 66.16 M COVERING FROM -6.64 TO 131.00 M
** WARNTHG - HOULL STROCT MODULE ** (W-HEADROOMEHORT-HEADCE)
THE DISTANCE FROM THE FLANGE OF DECKE GIRDER TO THE NEXT DECEK
BEETWEEN THE FOLLOWING DECKS IS LESS THEN 1.6 M
BETWEEN DECK LOC NO. 3 AND DECK LOC NO. 4
*% WARNING - HULL STRUCT MODULE *%* (W-STIFFOUTCATLOGL-HETMSG)
STIFFENER SIZE IS OUT OF THE RANGE OF CATALOG OR THE VALUE FOR
SMEAR RATIO IN THE DESIGN OF DECK GIRDER
C,M> -
o
HOGGING BM, M-MTON 25000. PRIM STRESS KEEL-HOG, MPA 115.13 |
SAGGING BM, M-MTON 20833. PRIM STRESS KEEL-SAG, MPA  95.9%
MIDEHIP MOI, MZ-CMZ2 103640. PRIM STRESE DECK-HOG, MPA 93.52
DIET N.A. TO EEEL, M 5.40 PRIM STRESE DECK-SAG, MPA 77.93
DIST N.A. TO DECE, M 4.17 HULL MARGIN STRESS, MPA 15.44
SEC MOD TO KEEL, M-CMZ2 19193, SEC MOD TO DECK, M-CHMZ2 24832.
HULL STRUCTIURE COMPOMENTS
MATERIAL NO QF NO
TYPE SEGMENT
WET. DECK Me 3 1
SIDE SHELL Me 3 1
BOTTOM SHELL M5 2 1
INNER BOTTOM 2
INT. DECK Me 2 3
STRINGER, SHEER M& 1 1
LONG BULKHEAD 0
TRANS BULKHEAD MS 13
HULL STRUCTIURE WEIGHT
SWES COMPOMENT WEIGHT, MTOMN VCE, M
100 HULL STRUCTURE 1175.2 5.42
110 SHELL+SUPPORT 635.5 3.32
1=z0 HULL ESTRUCIURAL BHD 147.4 6.03
130 HULL DECES 3B81.8 8.72
‘ 140 HULL PLATFORM/FLATS 10.5 3.26
For Help, press F1 [ [Monose MSC460,BlK TUTOR SHIP [REapy [ um [ 4

Everything seems OK for now. The first run of the Hull Structure Module is complete.
If you look at the Hull Structure Summary printed report and Midship Section graphic

report, you will see this:
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ASSET/MONOSC V4.6.0 - HULL STRUCT MODULE - 10/17/2000 10: 7.59
DATABANK-F:\ASSET460\MONOSC\MSC460.BNK SHIP-TUTOR SHIP
GRAPHIC DISPLAY NO. 1 - SECTION AT THE STRUCTURAL DESIGN LOCATION

ASSET/ MONOSC V4. 6.0 - HULL STRUCT MODULE - 10/17/2000 10: 8. 9
DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY

STRUCTURAL DESI GN | ND- SI NGLE STRUCTURAL DESI GN LOC- 0. 500
ACTUAL DESI GN LOC 0. 505
I NNER BOT | ND- NONE HULL LQADS | ND- CALC

STI FFENER SHAPE | ND- CALC

---------------------- HULL STRENGTH AND STRESS - - -« ---«=--czcmczmm--

HOGAE NG BM M MION 25000. PRI M STRESS KEEL- HOG, MPA 115.18
SAGE NG BM M MION 20833. PRI M STRESS KEEL- SAG MPA  95.99
M DSH P MO, M-CM2 103640. PRI M STRESS DECK- HOG, MPA  93.52
DIST NA TO KEEL, M 5. 40 PRI M STRESS DECK- SAG, MPA  77.93
DI ST NNA. TO DECK, M 4.17 HULL MARG N STRESS, MPA 15. 44
SEC MOD TO KEEL, M Cv2 19199. SEC MOD TO DECK, M Cwe 24832.

HULL STRUCTURE COVMPONENTS
MATERI AL NO OF NO
TYPE SEGVENT
WET. DECK M5 3
SI DE SHELL N5 3
BOTTOM SHELL %S 2
I NNER BOTTOM 2
I NT. DECK N5 2
STRI NGER, SHEER M5 1
LONG BULKHEAD
TRANS BULKHEAD M5 1
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HULL STRUCTURE WEI GHT

SVBS COVPONENT VEI GHT, MION VCG M

100 HULL STRUCTURE 1175.2 5.42
110 SHEL L+SUPPORT 635. 5 3.32
120 HULL STRUCTURAL BHD 147. 4 6. 03
130 HULL DECKS 381.8 8.72
140 HULL PLATFORM FLATS 10.5 3. 26

In the graphic, the longitudinal girders supporting each deck appear to be larger than
normal. ASSET has defaulted the GDR SPAN FACTOR to a value of 0.7. However,
0.35 is appropriate for a configuration where the longitudinal girders are only supported
by a stanchion midway between the transverse bulkheads (a common configuration).
This will significantly reduce the required size of the girders. Changing the GDR SPAN
FACTOR to 0.35 will reflect the use of stanchions. To do this, go into the Editor
(Edit=0Open Editor) and type “GDR SPAN FACTOR?” in the parameter box. Click the

Jump To button, and the parameter will appear on the edit tree:

o
[GDR SFaN FACTOR =l Daleh] 2] ¥ 5] &E] & o
[ TUTOR SHIP A 1 =

-] SHIP REQ

1423 HULL

{20 HULL FORM

(21 HULL SUBDIVISION

1423 HULL STRUCTURE

{20 HULL MATERIALS

B2 HULL LOADS

23 STRUCTURAL ARRANGEMENT

[ STRUCTURAL CRITERIA IND

[ STRUCTURAL DESIGN IND
[ STRUCTURAL DESIGN LOC

[ SHELL MIN THK ARRAY

[ BOTPLATE LIMIT IND

[ BOTPLATE LIMIT ARRAY

[ SHEER STRAKE WIDTH

[ STRINGER PLATE WIDTH

[ FRAME SPACING

[ DECK SUPPORT LOC ARRAY

[ DECK SUPPORT TYPE TBL

[ BOTTOM FLOOR SPACING

1 .39

[ GDR SPAN FACTOR L |
[ SHOCK FNDTH IND

[1-[Z20 STIFFEMERS

[-{Z0 PLATE ADJUSTMENTS

[#1-[Z0 DECKHOUSE

][] PROPULSTON PLANT

+-(_]] ELECTRIC PLANT

£ COMMAND AND SURVETLLAMCE

3 ki 8o .

GDR. SPAN FACTOR || Vv

P ==

Change the following parameters:

GDR SPAN FACTOR: from 0.7 to 0.35
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After changing this parameter, exit the Editor and save the changes.

Run the Hull

Structure Module. The Midship Section Graphic and Summary Printed Reports look like

this:

ASSET/MCNOSC V4.6.0 - HULL STRUCT

DATABRANK-F: \ASSET460\MONCSCY\MSC4 60. BNK

GRAPHIC DISFLAY NO. 1 - SECTICN AT

MODULE - 10/17/2000 10:25.14
SHIP-TUTCR SHIP
THE STRUCTURAL DESIGH LOCATION

any

ASSET/ MONOSC V4. 6.0 -

HULL STRUCT MODULE -

10/ 17/ 2000 10:26. 11

DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY
STRUCTURAL DESI GN | ND- SI NGLE

I NNER BOT | ND- NONE
STI FFENER SHAPE | ND- CALC

HULL STRENGTH

HOGAE NG BM M MION 25000.
SAGG NG BM M MION 20833.
M DSH P MO, M-CM2 91508.
DIST N A TO KEEL, M 5.12
DIST N A TO DECK, M 4. 66
SEC MOD TO KEEL, M CWv2 17869.
HULL STRUCTURE COVPONENTS
MATERI AL NO OF

STRUCTURAL DESI GN LOC- 0. 500
ACTUAL DESI GN LOC- 0. 505
HULL LQADS | ND- CALC

AND STRESS ----------------------
PRI M STRESS KEEL- HOG, MPA 113. 90
PRI M STRESS KEEL- SAG MPA  94.92
PRI M STRESS DECK- HOG, MPA 103. 65
PRI M STRESS DECK- SAG MPA  86. 38
HULL MARG N STRESS, MPA 15. 44
SEC MOD TO DECK, M Cwve 19636.

NO
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TYPE SEGVENT

WET. DECK N5
SI DE SHELL N5
BOTTOM SHELL M5
I NNER BOTTOM
I NT. DECK N5
STRI NGER, SHEER M5
LONG BULKHEAD
TRANS BULKHEAD M5 1
HULL STRUCTURE WEI GHT
SVBS COVPONENT VEEI GHT, MION VCG M

100 HULL STRUCTURE 1054. 7 5.78
110 SHEL L +SUPPORT 544.9 3. 83
120 HULL STRUCTURAL BHD 147.8 6.02
130 HULL DECKS 351.5 8.77
140 HULL PLATFORM FLATS 10.5 3. 26

In the graphic, the structure between the lowest deck and the hull bottom appears to have
interferences between several of the stiffeners. This is because ASSET does not
recognize that this should be an inner bottom structure when the HULL SUBDIV IND is

set to CALC. We will change this later in the design process.

ASSET has set default values for several parameters that control the structural design
process and output. If you scroll back in the Messages window, you will see the list of
defaulted parameters. As a minimum, review the definitions and default values of the

following:

HULL MTRL TYPE TBL
STRUCTURAL DESIGN IND
STRUCTURAL SESIGN LOC

The STRUCTURAL DESIGN IND controls how many sections are designed through the
length of the hull. This parameter has been defaulted to SINGLE and the
STRUCTURAL DESIGN LOC has been defaulted to 0.5. This combination result in the
Hull Structures Module designing one section at amidships (0.5 LBP) and assuming the
scantlings at this section extend throughout the length of the hull for weight estimates.
When the STRUCTURAL DESIGN IND is set to ALL multiple sections will be

designed one between each pair of transverse bulkheads. The ALL option will always
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give a more accurate weight estimate. The SINGLE option should only be used when a

particularly slow CPU dictates.

With the STRUCTURAL DESIGN IND set to ALL, make several runs of the Hull
Structural Module with the STRUCTURAL DESIGN LOC set to different values.

Review the graphics reports and some of the printed reports to see the range of data

available. Leave the STRUCTURAL DESIGN IND to ALL.

Save your ship by going to the Ship menu, (Ship= Modify) and you are ready to go to

the next module.

6.10 APPENDAGE MODULE

This module defines the geometry of hull appendages (except propulsion-related
appendages) and computes their displacements. Your design has bilge keels, a skeg, an
open strut shaft support, two controllable pitch propellers and a sonar dome. Use
FRIGATE’s data for details pertaining to the sonar dome (displacement and CB

position). After selecting Run from the Module menu, you will see this dialog box:

Run Module

Synthesis Modules Analpziz Modules 0K

HULL GEOR MODULE PERFORMAMCE AMALYSIS
HULL SUBDI MODULE HYDROSTATIC AMALYSIS Cancel
DECKEHOUSE MODULE SEAKEEPING AMALYSIS
HULL STRUCT MODULE

b,

Repaorts

# APPEMDAGE MODULE

RESISTAMCE MODULE
PROPELLER MODULE
MACHINERY MODUILE
al=ILIARY 55 MODLULE
WEIGHT MODULE 10 Modules

SPACE MODLULE HULGEM MODULE
DESIGH SUMMARY

IV Include
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After selecting the Appendage Module, you will get the following error message:

APPENDAGE MODULE =]

an error occured while running the APPEMDAGE MODULE
some parameters contain invalid or missing data.
Weould wou like to edit those parameters?

Yes Mo

After clicking “Yes”, you will come to the Appendage Module Edit Prompt Screen. It
should look something like this:

Il APPENDAGE MODULE - Prompt Mode =]
[BILGE KEEL IND =] ”MM| f|;.|| é|é|§|ﬁ|
a_ APPEMDWGE MODULE 1 -

i--[3 BILGE KEEL IND [

[0 SKEG IND

@ MO PROP SHAFTS

[ SHAFT SUPPORT THPE IND
- [@ PROP TYPE IND

[0 SOMAR DOME TND

[ RUDDER TYPE IND

BILGE KEEL IND *10 ||

Enter the following information for the parameters:

BILGE KEEL IND: PRESENT

SKEG IND: PRESENT

NO PROP SHAFTS: 2

SHAFT SUPPORT TYPE IND: OPEN STRUT
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PROP TYPE IND: CP
SONAR DOME IND: PRESENT
RUDDER TYPE IND: SPADE

After entering the data, the Save Editor to Current Model dialog box will appear:

Save Editor to Current Model x|

Y¥ou made changes to the model in the editar,
Do wou wank to save the changes to the current model?

Yes Mo | Zancel |

After clicking “Yes”, the Error dialog box will appear.

APPENDAGE MODULE X]

an error occured while running the APPEMDAGE MODIILE
some parameters contain invalid or missing data.
Would vou like to edit those parametersy?

Yes Mo

Since you set the SONAR DOME IND to PRESENT, ASSET is still requesting more

data. After clicking “Yes”, the next Parameter Edit dialog box appears:
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101
[omeR DIsP =l Tnlda| ¢] ¢z s3] S| o
[ APPENDAGE MODULE 1 =]

SOMAR DISP miton || v

We will use the sonar data from the FRIGATE ship in the data bank for the sonar
displacement and sonar CB position (SONAR DISP and SONAR CB ARRAY). To get
the FRIGATE data, select the SONAR DISP parameter and click on the right button of

your mouse. You should see this dialog box appear:

[SOMAR DISP | Dﬂ|m|

3 APPENDAGE MODUILE

- D W
e D SOMAR What's this? 1 |iE

Cut

Copy
Paste

Clear

Import From...

MNew Window

Select Import From... from the menu, and it will bring you to this window:
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x|
ITLITIIIFE SHIP 0K, |

1 F\A55ETAE0\MONDSCAMSC4E0 BNK Cancel
=23 Ships

N (1 99C5 BEMCHMARE, 97

----- 0 wHMELC 270

----- [0 FLIGHT I

----- D FRIGATE

Pohe ] TUTOR SHIF

E-[Z3 Components

----- (1 DATABANE DESCRIPTION

----- [ TUTORIAL PAYLOADS

Attach |
Drescription |
Group/Parameter
I Select |
THRL Parameter ™| Open Editar
I Selert ™ BeadiTrly

Select FRIGATE under the Ships folder. After clicking OK, ASSET will return to the
previous window and insert the value of the SONAR DISP (8.83961). Repeat the process
o get the values for the SONAR CB ARRAY (13.716, -1.15824). Click the Run button in
the Editor, and the Save Editor to Current Model dialog box will appear. After clicking
“Yes”, ASSET will run the Appendage Module. The Messages and Printed Report

windows will look like this:
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‘?ASSET - Messages

File " Etit Module Ship Databank Utilities Options Yiew Window Help

D& &= 2] @l El =H|R9” Iﬂ [RUN, APPENDAGE MODULE
=101 x|
C,M> RUN, APPENDAGE MODULE [~
#% WARNING - APPENDAGE MODULE ** (W-DEFAULTVALUES-APGMPL)
THE FOLLOWING PARAMETERS WERE PROVIDED DEFAULT VALUES:
SKEG THK NO RUDDERS
NO FIN PAIRS FIN SIZE IND
*% WARHNTNG - APPENDAGE MODULE ** (W-TEMEVALUES-APCMEL)
THE FOLLOWING PARAMETERS WERE PROVIDED TEMPORARY VALUES:
ENDUR SPEED PROP DIA
SHAFT ANGLE ARRAY PROP LOC ARRAY
RUDDER SIZE ARRAY APPENDAGE DISE ARRAY
ADPENDAGE CE ARRAY
C, M>
=
ADPENDAGE DISP, MTON 57.2 [
SHELL DISP, MTON 16.5
SKEG IND PRESENT RUDDER TYPE IND £ DADE
SKEG DISE, MTON 1.9 NO RUDDERS 2
SKEG AFT LIMIT/LEE 0.7z227 AVG RUDDER CHORD, M 2.88
SKEG THE, M 0.61 AVG RUDDER THE, M 0.32
SKEG PROJECTED AREA, M2 3.0 RUDDER SPAN, M 3.51
RUDDER PROJECTED AREA, M2 10.1
EILGE KEEL IND ERESENT RUDDER DISE, MTON 4.1
BILGE KEEL DISEP, MTON 7.3
BILGE KEEL LGTH, M 30.95 FIN SIZE IND CALC
NO FIN PAIRS 1
SHAFT SUPPORT TYPE IND OPEN STRUT FWD FIN
SHAFT SUPPORT DISE, MTON 12.1 CHORD, M 2.14
SHAFT DISE, MTON 3.1 THE, I .32
SPAN, M 2.14
PROP TYPE IND (o] PROJECTED AREA, M2 4.6
PROP BELADE DISP, MTON 1.4 DISE, MTON (FER PAIR) 2.0
NO PROP SHAFTS 2 AFT FIN
PROP DIA, M 5.02 CHORD, M
THE, M
SONAR DOME IND PRESENT SPAN, M
SONAR DISP, MTON 8.8 PROJECTED AREA, M2
DISP, MTON (PER PAIR)

Far Help, press F1 MOMOST

The Appendage Module Summary printed report and Ship Profile/Plan View Appendages
graphic report follow. Save your ship by selecting Ship=>Modify.

141



Section 6 ASSET Tutorial

ASSET/MCONOSC V4.6.0 - APPENDAGE MODULE - 10/17/2000 12: 1.50
DATABANK-F: \ASSET460\MONOSC\MSC460.BNK SHIP-TUTOR SHIP
GRAPHIC DISFLAY MO, 1 - HULL FROFILE AND PLAN VIEW WITH AFPFENDAGES

AP FP
1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

SCALE

0 10 20 30

ASSET/ MONOSC V4. 6.0 - APPENDAGE MODULE - 10/17/2000 12: 2.46

DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK ~ SHI P- TUTOR SHI P
PRI NTED REPORT NO. 1 - SUMVARY

APPENDACE DI SP, MION 57.2
SHELL DI SP, MION 16.5
SKEG | ND PRESENT RUDDER TYPE | ND
SKEG DI SP, MION 1.9 NO RUDDERS
SKEG AFT LI M T/ LBP 0.7227 AVG RUDDER CHORD, M
SKEG THK, M 0.61 AVG RUDDER THK, M
SKEG PRQIECTED AREA, M2 3.0 RUDDER SPAN, M

RUDDER PRQJECTED AREA, M
Bl LGE KEEL | ND PRESENT RUDDER DI SP, MION
Bl LCGE KEEL DI SP, MION 7.3
Bl LCGE KEEL LGTH, M 30. 95 FIN SI ZE | ND

NO FI N PAI RS
SHAFT SUPPORT TYPE | ND OPEN STRUT FWD FI'N
SHAFT SUPPORT DI SP, MION 12.1 CHORD, M
SHAFT DI SP, MION 3.1 THK, M

SPAN, M
PRCP TYPE | ND cP PRQIECTED AREA, M
PROP BLADE DI SP, MION 1.4 DI SP, MION ( PER PAI R)
NO PROP SHAFTS 2 AFT FI'N
PROP DIA, M 5.02 CHORD, M
THK, M

SONAR DOVE | ND PRESENT SPAN, M
SONAR DI SP, MION 8.8 PRQIECTED AREA, M2

Dl SP, MION ( PER PAI R)
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6.11 RESISTANCE MODULE

This module calculates the ship resistance based on the sum of frictional, residuary,
appendage, and wind resistance (plus a resistance margin). Calm seas and a clean hull

are assumed. After selecting Run from the Module menu, you will see this dialog box:

Run Module

Synthesiz Modules Analyziz Modules K
HULL GEOM MODULE FERFORMANCE AMALYSIS
HULL SUBDN MODULE HYDROSTATIC ANALTSIS Cancel
DECKHOUSE MODULE SEAKEEPING AMALTSIS

HULL STRUCT MODULE
APPEMDAGE MODIILE
= RESISTAMCE MODLLE

b,

Reports

PROPELLER MODULE
MACHIMERY MODULE
ALEILIARY S5Y'S MODULE
WEIGHT MODULE 10 Madules

3PACE MODULE HULGEM MODULE
DESIGH SUMMARY

WV Include

After selecting the Resistance Module, click “OK”, and you will get the following error
message:

RESISTANCE MODULE X]

&n error occured while running the RESISTANCE MODULE
s0me parameters conkain invalid or missing data,
Wiould wou like ko edit those parametersy?

Yes i

After clicking “Yes”, you will come to the first Resistance Module Edit Prompt Screen.
It will look like this:
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=
[FRPLN 55 RESIST IND =l EIM|M e Q.|rg|| 5|é| @l ﬁl
a RESISTAMCE MODLULE 1 -

‘[ PRPLN 5YS RESIST IND

[} sOMAR DRAG IND
[ FRICTION LINE IND

i.-[ RESID RESIST IND

PRPLI 55 RESIST IND *10 || 7

Check the on-line help for definitions for each of these parameters. Enter the following
values for the parameters:

PRPLN SYS RESIST IND: CALC

SONAR DRAG IND: APPENDAGE

FRICTION LINE IND: ITTC

RESID RESIST IND: REGR
Note: The TAYLOR option could be used for the RESID RESIS IND. However, a fatal
error is given if the hull form characteristics are outside the applicable range of the
Taylor Series. This will often happen before a design has been run through Synthesis.
Thus, REGR is a better choice at this time. Later the RESID RESIS IND may be
changed to TAYLOR if desired.
After completing the data entries, the Save Editor for Current Model appears:

Save Editor to Current Model x|

You made changes ko the model in the editar,
Do wou wank ko save the changes to the current model?

es Mo | Cancel |
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After clicking “Yes”, ASSET will run the module again. The Error Message dialog box
appears, informing you that ASSET requires more data to run the module. After you

enter “Yes”, the second Resistance Module Editor Prompt window appears:

-Ioix]
[NOTSTRUTS PER SHAFT = aldh ¥ e 8|S & o
a_ RESISTANCE MODILE 1 -

[ NO STRUTS PER SHAFT
‘. THRUST DED COEF

[ TAYLOR WAKE FRAC
[ SOMAR SECT AREA,

[ SONAR DRAG FAC ARRAY

WO STRUTS PER SHAFT || >

Enter the following values for these parameters:

NO STRUCTS PER SHAFT: 1

THRUST DED COEF: FLIGHT I SHIP DATA
TAYLOR WAKE FRAC: FLIGHT I SHIP DATA
SONAR SECT AREA: FRIGATE SHIP DATA
SONAR DRAG FAC ARRAY: FRIGATE SHIP DATA

Note: There are no good equations to quickly estimate these parameters so values from
similar, pre-existing designs should be used. For the THRUST DED COEF and
TAYLOR WAKE FRAC, you should use the FLIGHT I data because your ship, like the
FLIGHT 1, is a twin screw ship. Additionally, the Hull Geometry Module set the HULL
BC IND parameter for your design to DDG 51, so the thrust deduction coefficient and
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Taylor wake fraction of FLIGHT I should be closer to your design. Likewise, the sonar
dome on your ship is the same sonar dome as on the FRIGATE ship. Therefore, the
sonar section area and the sonar drag factor array use the parameters found in the
FRIGATE model. To obtain these data points, see Section 6.10 for complete

instructions.

After entering the parameters, the Save Editor to Current Model dialog box will appear.
After clicking “Yes”, ASSET will run the module. The Message and Printed Reports

windows will look like this:

"!‘ASSET - Messages

‘file Edit Module Ship Databank Utilities Options VYiew Window Help

D)@ &= 2 O m|l\9|‘ Iil [RUN, RESISTANCE MODULE

=10l
FROP DIA SHAFT DIA ARRAY |
STRUT DIM ARRAY SHAFT ANGLE ARRAY
DROD LOC ARRAY RUDDER $IZE ARRAY
USABLE FUEL WT SHID FUEL SP VOL

APPENDAGE DISFP ARRAY
*% WARNING - RESISTANCE MODULE #** (W-DEFAULTVALUES-RETMEL)
THE FOLLOWING PARAMETEERS WERE PROVIDED DEFAULT WVALUES:

ENDUR DISFE IND MaX SPEED
BUSTHN SPEED ENDUR SPEED
DEHS WIND AREA FAC ARRAY PROP TIP CLE EATIC ARRAY
DEAG MARGIN FAC CORE ALW
C,M>
5
ASSET/MONOSC Vv4.6.0 - RESISTANCE MODULE - 10/17/2000 1Z:14.51 ;I

DATABANK-F:\ASSET460\MONOSCYM3C460. ENKE  SHIF-TUTOR SHIF

PRINTED REPORT NO. 1 - BUMMARY

RESID RESIST IND REGR BILGE EKEEL IND PRESENT

FRICTION LINE IND ITTC SHAFT SUPPORT TYPE IND OQOFEN STRUT

ENDUR DISP IND FULL LOAD PRPLN &Y% RESIST IND CALC

PROF TYFPE IND CP RUDDER TYPFE IND SPADE

SONAR DRAG IND APPENDAGE SCNAR DOME IND PRESENT

SKEG IND PRESENT

FULL LOAD WT, MTON 4209.7 CORR ALW 0.00046

AVE ENDUR DISP, MTON 4209.7 DRAG MARGIN FAC 0.080

USAELE FUEL WT, MTON 677,86

NO FIN PAIRS 1. PRPLMN 8YS RESIST FRAC

NO RUDDERE 2. MAX ZEPEED 0.=2848

NO PROP SHAFTS 2. SUSTN SPEED 0.306

PROF DIA, M 5.0z ENDUE SFEED 0.337

CONDITICON SPEED-————-——————— EFFECTIVE HORSEPOWER, EW----—-——-—-—-———- DRAG

KT FRIC RESID APPDG WIND MARGIN TOTAL N

MAZ 24.00 3562, 2130. 2589. 131. a73. 9086. 735878,

BUSTN 23.00 3147, 1634, 230%9. 116, 577. 7783, B57T7R5.

ENDUR 20.00 2097, 921, 1503, 7a. 376, 5072, 492983, J
Far Help, press Fi l— ’W
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Review the parameters that were given default values. SUSTN SPEED and ENDUR
SPEED are specified in your Design Requirements, Section 6.2. The default values set
by the Resistance Module do not match the requirements. Go to the Editor and make the
following changes:

SUSTN SPEED: from 23 to 24 knots

ENDUR SPEED: from 20 to 18 knots

After making the changes, exit the editor and save your changes. Rerun the Resistance
Module. The Resistance Module summary printed report and resistance vs. speed and

EHP vs. speed plots follow.

ASSET/MONCSC V4.6.0 — BESISTANCE MODULE — 10/17/2000 12:35. 8
DATABANK-F:\ASSET4 60\MCONOSCA\MSC4 60 .BNK SHIP-TUTOR SHIP
GRAPHIC DISPLAY NC. 1 - RESISTANCE WERSUS SPEED
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— 114209 MTON
800000
600000
=
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=
Z 400000
e
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o
200000
o L=—"1
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SHIP SPEED, KT
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ASSET/MONOSC W4.60.0
DATABANK-F: \ASSET460\MONOSC\MSCA60 . BNK
- EHP VERSUS SPEED

GRAPHIC DISPLAY NO.

2

- RESISTANCE MODULE - 10/17/2000 12:27.59

SHIP-TUTOR SHIP

14000

/——————TOTAL

12000

10000

8000

6000

— T FRICTIONAL

4000

— RESIDUAL
— T APPENDAGE

2000

EFFECTIVE HORSEPOWER KW

/Z// ——MARGIN

—WIND

0
0

5

10 15

20 25 30

SHIP SPEED, KT

DISPLACEMENT = 4209 MTON

ASSET/ MONOSC V4. 6.0 -

PRI NTED REPORT NO. 1 -

RESI D RESI ST | ND
FRI CTI ON LI NE | ND
ENDUR DI SP | ND
PROP TYPE | ND
SONAR DRAG | ND
SKEG | ND

FULL LCAD WI, MION
AVG ENDUR DI SP, MION
USABLE FUEL WI, MION

NO FI N PAI RS

NO RUDDERS

NO PROP SHAFTS

PROP DIA, M

CONDI TI ON SPEED- -----------
KT FRI C

MAX 24.00 3562.

SUSTN 23.00 3147.

ENDUR 20. 00 2097

SUMVARY

REGR

| TTC

FULL LQAD
cP
APPENDAGE
PRESENT

4209.7
4209. 7
677.6

1.

2.

2.
5.02

RESI D
2130.
1634.

921.

RESI STANCE MODULE -
DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK  SHI P- TUTOR SHI P

EFFECTI VE HORSEPOVER, KW

APPDG WND MARG N  TOTAL
2589. 131. 673. 9086
2309. 116. 577. 7783
1603. 76. 376. 5072

Bl LGE KEEL | ND

10/ 17/ 2000 12: 35. 32

PRESENT

SHAFT SUPPORT TYPE | ND OPEN STRUT

PRPLN SYS RESI ST | ND
RUDDER TYPE | ND
SONAR DOMVE | ND

CORR ALW
DRAG MARG N FAC

PRPLN SYS RESI ST FRAC
MAX SPEED
SUSTN SPEED
ENDUR SPEED

CALC
SPADE
PRESENT

0. 00046
0. 080

0.288
0. 306
0. 337

DRAG

N
735878.
657795.
492983.
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6.12 PROPELLER MODULE

This module determines the geometric characteristics of the ship's propeller(s) and
calculates the power that must be supplied to achieve various speeds. After selecting Run

from the Module menu, this dialog box appears:

Run Module

Synthesis Modules Analyziz Modules i

HULL GEOM MODULE PERFORMAMNCE ARNALYSIS
HULL SUBDIW MODLULE HYDROSTATIC ANALYSIS Cancel
DECEHOUSE MODULE SEAKEEPING AMALYSIS
HULL STRUCT MODULE
APPENMDAGE MODULE
RESISTAMCE MODULE

f I,

Reparts

# PROPELLER MODLLE

MACHIMERY MODLILE
AL=ILIARY 545 MODULE
WEIGHT MODULE 10 Modules

SPACE MODLULE HULGEM MODULE
DESIGH SUMMARY

v Include

Choose the Propeller Module and click OK. The following error message will appear:

PROPELLER MODULE X|

an error occured while running the PROPELLER. MODILE
some paramekters contain invalid or missing data,
Would vou like to edit those parameters?

Yes i

After clicking “Yes”, the Propeller Module Editor Prompt window appears:
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e
[FROF SERIES IND =l Daldh ¥ |=| &S] & o
a PROPELLER MODULE i =

+[} PROP SERIES IND | -
[ PROP DIA IND

[ PROP AREA IND

[ PROP LOC IND

PROP SERIES IND *10 || 7

Check the on-line help for definitions of these parameters (Click the right mouse button

and select What’s This?) Enter the following values for each of the parameters:

PROP SERIES IND: TROOST
PROP DIA IND: CALC

PROP AREA IND: CALC
PROP LOC IND: CALC

After entering the data, the Save Editor to Current Model dialog box appears:

Save Editor to Current Model x|

‘ou made changes to the model in the editor,
Do you wank ko save the changes to the current model?

Yes Mo | Cancel |

After clicking “Yes”, ASSET will run the Propeller Module. The Message and Printed

Reports windows will look like this:
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"!‘ASSET - Messages

EE Edit Module Ship Databank Utilities Options View Window Help

D= %= 2| @l El =H|k9|| 'ﬂ [RUN, PROPELLER MODULE
IMessages ;IE'ilL
PROP AREA IND PROP LOC IND -l

C,M> RUN, PROPELLER MODULE

*%* WARNING - PROPELLER MODULE ** (W-TEMPVALUES-PRPMPL)

THE FOLLOWING PARAMETERS WERE PROWVIDED TEMPORARY VALUES:
SHAFT ANGLE ARRAY RUDDER S2TIZE ARRAY

*% WARHNIHNG - PREOPELLER MODULE *%* (W-DEFAULTVALUEEZ-PREMFEL)

THE FOLLOWING PARAMETERS WERE PROVIDED DEFAULT WVALUES:

Torre .—,

EEL ROTATE EFF BACK CAWV ATW
BELADE NUMBEER AREAY FPROP REPM LIMIT AREAY
ANALYTICZ ADJ FAC ARRAY PROFP ROOT BEND STREGS

PROP HUEB BOLIDITY

C, M :I
=
=101.4

ASSET/MONOSC v4.6.0 - PROPELLER MODULE - 10/17/2000 13:10.1%2
DATABANE-F: YASSET460VMONCOSCYMEC460, BENE  SHIP-TUTOR SHIP

FEINTED REPORT NO. 1 - SUMMARY

FPROP TYPE IND CP PROP SERIES IND TROOST |
PROP DIA IND CALC PROP LOC IND CALC
PROP AREA IND CALC PROP ID INMND

SHAFT SUPPORT TYPE IND OPEN STRUT

MAX SPEED, KT Z24.00 ENDUE SPEED, KT 20.00

MAX EHE (/SHAFT), KW 45473, ENDUR EHP (/SHAFT), KW 253a.

MAX SHE (/SHAFT), KW 6586, ENDUR SHP (/SHAFT), KW 362,

MAX PROP EPM 170.0 ENDUE PREOP RPM 140.5

MAX PROP COEF 0.&20 ENDUE PROP COEF 0,822 B

SUSTHN SFPEED, KT 23.00 EROP DIA, M 3.85

SUSTH EHFP (/SHAFT), KW 389Z2. NGO BLADES 5.

SUSTH SHP (/SHAFT), KW 5a25. PITCH RATIO 1.43 B

SUSTH PROP REM 161. 9 EX¥PAND AREA RATIO 0,601

BUSTH PROP COEF 0,622 CAVITATION MO 1.83

NO PROFP SHAFTS 2.0

TOTAL PEOPELLEE WT, MTON 15.08 :J
Far Help, press F1 MOMOSC

Note the parameters that were set to default values. Everything is OK for now. The
Propeller Module Summary printed report and the two propeller Graphic reports (open

water diagram and transverse section) follow.
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ASSET/MONCOSC V4.6.0 — PROPELLER MODULE - 10/17/2000 13:15.38
DATABANK-F:\ASSET460\MONCSC\MSC4 60 .BNK  SHIP-TUTOR SHIP
GRAPHIC DISPLAY NC. 1 - OPEN WATER DIAGRAM
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ASSET/MONOSC Vi4.6.0 — PROPELLER MODULE - 10/17/2000 13:15.38
DATABANK-F:\ASSET460\MONOSCA\MSCA60.BNK SHIP-TUTOR SHIP
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ASSET/ MONOSC V4.6.0 -
DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 -

PROP TYPE | ND
PRCP DI A | ND
PROP AREA | ND

PROPELLER MODULE -

SUMVARY

cP
CALC
CALC

SHAFT SUPPORT TYPE | ND OPEN STRUT

MAX SPEED, KT
MAX EHP (/ SHAFT),
MAX SHP (/ SHAFT),
MAX PROP RPM
MAX PROP COEF

SUSTN SPEED, KT

SUSTN EHP (/ SHAFT),
SUSTN SHP (/ SHAFT)

SUSTN PROP RPM
SUSTN PROP COEF
NO PROP SHAFTS

TOTAL PROPELLER WI, MION

24.00
4543.
6586.
170.0
0. 690

23. 00
3892.
5625.
161.9
0.692

2.0

15. 08

PROP SERI ES | ND
PRCP LCC | ND
PROP I D | ND

ENDUR SPEED, KT
ENDUR EHP (/ SHAFT),
ENDUR SHP (/ SHAFT),
ENDUR PROP RPM
ENDUR PROP COEF

PROP DI A, M

NO BLADES

Pl TCH RATI O
EXPAND AREA RATI O
CAVI TATI ON NO

Save your ship, from the menu select Ship=Modify.

6.13

MACHINERY MODULE

KW
KW

10/ 17/ 2000 13:22.41

TROOST
CALC

20. 00
2536.
3662.
140.5
0. 692

3.85
1.43

0.601
1.83

The Machinery Module computes ship service electric and propulsion power

requirements and performs sizing of the following ship elements: main propulsion

machinery, secondary propulsion machinery, and electric plant. Due to the many system

and technology options available in the Machinery Module, ASSET includes a Machine

Module Wizard to assist you in the selection of machinery options. This wizard will

prompt you to make selections on the equipment characteristics of the propulsion system

you will design. You will select this option from the Module menu:
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| Module Ship Databank  Utilit

. Fun...
Synthesis

I Select Reports...

Indicator Status

Scalar Status

After selecting the Machinery Module Wizard, you might get this message:

Machinery Module Wizard x|

Mot all graphics hawve been generated by Ehe Hull Subdivision Module.
Wiould you like to run Hull Subdivision First?

Yes Mo |

If you get this message, select “Yes” and ASSET will run the Hull Subdivision Module
again. This is responding to ASSET’s request for more information. After the Hull

Subdivision Module is finished, you will see this dialog box:
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x

Thiz iz the Machinen Module *izard

Thiz “wizard will guide vou through creating the kM achinen for your Ship.

— Machinery Wizard Process

| Propeller Status

| Propulzion Tranzmizsion Configuration

| Propulzion Engine Configuration

| Ship Service Configuration

| Propulzion Arrangement Selection

| Propulzion Arangement Positioning

‘ tain Propulzion Engine S pecifications

| Secondary Propulzion Engine S pecifications

| Ship Service Enging Specifications

¢ Bachk I Mewt » I Cancel | Help |

This window summarizes the steps you will take to complete the Machinery Module
Wizard. Please consult the on-line help for more information about the wizard in general
or any part of the wizard. After you click “Next”, the Propeller Status window will

appear:
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Propeller Status x|
Murnber of Propulzion Shaftlines: IE

— Propeller Tupe

™ Fixed Pitch
& Controllable, Reversible Fitch

= Contraratating

— Propeller Diameter

Uzer 5pecified Diameter

i
Calculated Diarneter

Diameter: |3'85245 i

If pou want to make any changes to the Propeller Parameters. pleaze Cancel now, edit and wn the Propeller Module.

¢ Back I Mewt » I Cancel | Help |

This window will show you the characteristics of the propeller determined by the

Propeller Module. The following information should be on the Propeller Status window:

NUMBER OF PROPULSION SHAFTLINES—2
PROPELLER TYPE—CONTROLLABLE, REVERSIBLE PITCH
PROPELLER DIAMETER—CALCULATED DIAMETER

If the data does not match the information shown above (the propeller diameter need not
match exactly), you should exit the Machinery Module Wizard (click the Cancel button)

and return to Section 6.12. Open the Editor, ensure the parameters identified in Section
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6.12 are set as specified, save any changes as you exit the Editor and then rerun the
Propeller Module. The propeller configuration influences many other machinery plant
options, so it is important to have the desired propeller characteristics before proceeding

with the Machinery Module Wizard.

After ensuring the above data is entered into the window, click “Next” and the next

window—the Propulsion Transmission Configuration—will appear:

Propulsion Transmission Configuration x|

— Tranzmizzion Type

= techanical

™ Electrical

— Shaft Support Syztem
" Open Shaft and Stuts

itk

™ Stern Tube/Skeg

&

™ Tractor Pod

1

il

¢ Back I Mewt » I Cancel | Help |

This dialog will help you determine the characteristics of the transmission of the

propulsion system. The following values should be selected in this window:
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TRANSMISSION TYPE—MECHANICAL
SHAFT SUPPORT SYSTEM—OPEN SHAFT AND STRUTS

After entering the data, click “Next”, and the next window—the Propulsion Engine

Configuration—will appear:

Propulsion Engine Configuration

— Engine Cateqones
=" Only Main Engines Exist

i~ bdain and Secondary Engines E xist

Enginez Online at Suzstained Speed
£ ain Engines

£ ain and Secondan Engines

— Engine Tppes

b ain

Secondary

1200p=i Steam Turbine
BO0pzi Steam Turbine
A00pzi Steamn Turbine

Domestic Diezel Engine
Fareign Diesel Engine
Gaz Turbine Engine

ICR Gas Turbine Engine

1200pzi Steam Turbine
B00pzi Steam Turbing
00pzi Steam Turbine
Dromestic Diezel Engine
Faoreign Diesel Enagine
Gaz Tubine Engine

ICR Gaz Tubine Engine

—1Iv Input Ship Sustained Speed

|2ij K.nots

—Iv Input Ship Endurance Speed

I-I 8 K.nots

< Back I Mext > I

Cancel |

Help

This window will help determine the configuration of the main propulsion engines. The
following values should be selected in this window:

ENGINE CATEGORIES—ONLY MAIN ENGINES EXIST
ENGINE TYPE—DOMESTIC DIESEL ENGINE
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Since you selected ONLY MAIN ENGINES EXIST, the other half of the screen—
ENGINES ONLINE AT SUSTAINED SPEED—is inactive. Since the design has no

secondary engines, you did not have to choose an engine from the Secondary column.

Ensure that the check boxes “Input Ship Sustained Speed” and “Input Ship Endurance
Speed” are both checked. You entered the sustained speed and endurance speed
previously based on the design requirements. Checking these boxes will ensure that the

Machinery Module provides sufficient power to achieve these requirements.

After inputting the data, click “Next”, and the next window—the Ship Service
Configuration—will appear:

Ship-Service Configuration x|

— Ship-Service KM Ratings

= User 5pecified The program will calculate the K ratings of the conventional ship-service
engine/generator sets and the propulsion derived ship-service sustems if zelected.
Calzulated By Module The program will specify a standard generator Ky (500, 750,1000, 1500, 2000,
% Standard 2500, 3000, or 3500] depending on the electric load requirements, design
" Mon-Standard rmarginz, and number of operating ship-service units.

— Conventional Ship Service Engine Generator Set

Power Type
|1 e+[36 Domestic Diezel Engine
K Foreign Diezel Engine
Fuel Cell Plant

Gas Turbine Engine

1 Propulsion-Derived Ship Service System

Power Type
|1 e+136 K/ WECF Generator/Cycloconyverter Sypsten

< Back I MHext » I Cancel Help
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This window will help you determine the configuration of the ship service system and
calculate power ratings for the ship service engines. The following values should be

selected in this window:

Ship Service KW Ratings--CALCULATED BY MODULE: STANDARD

Note that the associated text provides an explanation of the selected option.

Conventional Ship Service Engine Generator Set--TYPE: DOMESTIC DIESEL
ENGINE

Because of the choices that were made in the design, you don’t have to worry about
putting in a particular power rating. ASSET will calculate the appropriate power levels.
Since the design does not call for a propulsion-derived ship service system, you leave that
particular block blank. After entering the data, click “Next” and the next window—the

Propulsion Arrangement Selection—will appear:
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Mechanical Propulsion Arrangement Selection

— Propulzion Engine and Reduction Gear Arangments

Centerling and Port Shafts

x|

=0E& M-E

=M=l ME-E

= weL10R
== meaTORF

=] M2HOsRF
g HOSR
e

=& M-

Starboard Shafts

¢ Back I Mewt » I

Cancel | Help |

Since the design calls for the ship to have diesel engines and a controllable pitch

propeller, the propulsion arrangement that best fits the ship is the M2-HOSR. This is

two side-by-side main engines connected to a horizontal-offset, single-reduction gear.

This arrangement has the reduction gear aft of the engine and connected to the propeller

shaft. You will choose the M2-HOSR for the centerline/port shaft. After making the

choice of the port engine, the next half of the window will ask you to choose the

arrangement for the starboard shaft. Based on what was selected for the port shaft, the

options available for the starboard shaft are limited. You should choose the M2-

HOSR/F. This arrangement is identical to the port shaft except that the engines are

turned so that the gear is located forward and the propeller shafts are “folded” back
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underneath the arrangement. The starboard shaft arrangement will be located in the aft
MMR and this configuration will help reduce the shaft angle. After entering the data,
click “Next” and the next window—the Propulsion Arrangement Positioning—will

appear:

Mechanical Propulsion Arrangement Positioning 5[

-

Ll_ — 1 1 7

[~ Uszer Specified ¥C Gz az a fraction of midship hull depth, 9.79 m

[ MR 4 | MR3 | MR2 | MR -
MR Type AME MMR | MMR | AMR

Fart Prpln Arr o (1) | ‘ 1 |
Part Prpln A YCG Fiatio \

Sthd Praln A Bum (1) 1 |
Sthd Prpln A vCG Ratio | |
55 Eng Gen Mum (11007 2 2

Ri—? ERnlGAn e CIEARE | | [ Llll
L | 3

< Back I et > I Cancel | Help |

In this dialog, you will position each machinery arrangement in a machinery room. An
inboard profile and deck plan has been imported from the Hull Subdivision Module to
assist you. The first row shows the type and number of machinery rooms your design
has. In the next row, you will specify where the Port Propulsion Arrangement is located

(PORT PRPLN ARR NUM (1)). Each main machinery room will have one propulsion
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arrangement in it. Therefore, you should put 1 in the forward MMR and leave the aft
MMR blank (the program assumes the blank cell to be zero). For the Starboard
Propulsion Arrangement, the numbers are switched. That is, zero will go into the
forward MMR and 1 will go in the aft MMR. Do not worry about the VCG ratios—
ASSET will calculate them for the design. The last row you enter data in is the SS ENG
GEN NUM. It has been determined that there are four (4) ship service engine generators
(SSEGs), and two of them will go into each AMR. Therefore, you should input 2 SSEGs
in the forward AMR and 2 SSEGs in the aft AMR. The two MMRs will have no SSEGs,
and their cells will remain blank. After entering this data, click “Next” and the next

window—the Main Propulsion Engine Specifications—will appear:

Main Propulsion Engine Specifications x|
[ User Selects Engine Fram Engine Libray [™ Scale Engine
Library Engines &wvailable

bl | Tupe | ko | rPM | sFC | weight |«
A 1A251F D DIESEL 2087 96 1200 0217155 16.1479

A 1B 251F D DIESEL 241607 1000 0.206814 206385

& BV2R1F D DIESEL 906025 900 021533 125192 L
C KTA 2300G D DIESEL 00958 1800 0.228104 4 04604

CKTA 38-GLC [ DIESEL 723329 1800 0214114 7405943

CAT 3304B4 [ DIESEL a7 9926 1800 0.233579 0832242

CAT 3306BE-DITA [ DIESEL 1565597 1800 0.208031 1.02729

CAT 3406B-DITA, [ DIESEL 260,995 1800 0.207423 1.48098

CAT 3408B-TA [ DIESEL Ae922 1800 0.216R47 1.74179

CAT 3512412 [ DIESEL ave.197 1800 0.215938 B 45269

CAT 3516W16 [ DIESEL 1267 B9 1800 0214722 8.14E52

CAT 3603 L3 [ DIESEL 2527 92 900 [.1885EE 189602 LI

Engine Reference Characternistics

Fating Size

Model ~ [Length 1e+036 |m
Power 1e+036 bW [Width 1e+036 | m
Speed 1e+036 pm  |Height 1e+036 |m
Mass Flow 1e+036 [kgfs  |Weight 1e+036 |mion
Exhaust Temp 1e+036 |deg C T | ‘
SFC 1e+036 |kg/flihi-hr =cale Fac 0.90

< Back I MHext » I Cancel Help
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In this window, you may choose the specific engine model for the main propulsion

engines. However, for your design, the box “User Selects Engine From Engine Library”

should not be checked. This will instruct the Machinery Module to select an engine from

the library of domestic diesel engines based on the horsepower required. Since no

secondary propulsion system is part of this design, ASSET will skip the Secondary

Propulsion Engine Specifications window. After clicking “Next”, the final window—the

Ship Service Engine Specifications—will appear:

Ship Service Engine specifications

[ User Selects Engine Fram Engine Librany

Libramy Engines &vailable

[ Secale Engine

Model | Type [ K | rPM | sFC [ wieight | «
A 12251F D DIESEL 2057.96 1200 0.217155 161473

A 1EV251F D DIESEL 217446 300 0.206514 20,6385

A BV2RTF D DIESEL 906.025 300 021533 125192 |
C ETA 2300G D DIESEL F00.958 1800 0228104 4 04604

CETa 38-GC1 D DIESEL F23.329 1800 0214114 740343

CAT 3304B4 D DIESEL 87 9926 1800 0233573 0832342

CAT 330EBE-DIT A D DIESEL 156.537 1800 0208031 1.02733

CAT 3406B-DITA D DIESEL 260.935 1800 0207423 1.48038

CAT 3403B-TA D DIESEL 36922 1800 0. 216547 1.741739

CAT 3512412 D DIESEL 876197 1800 0.215938 E.46369

CAT 3516W1E D DIESEL 1267.E9 1800 0214722 8.14652

CAT 3608 ILE D DIESEL 282792 300 0.1885EE 18.9602 LI
Engine Reference Characteristics

Fating | | Size | |
tModel | | |Length | 1e+EI3E|m
Power | 1e+n35|bkw |Width | 1e+[|35|m
Speed | 1e+036 |rpm |Height | 1e+036 |m
bass Flow | 1e+035|kgf5 |Weight | 1e+[|35|mt|:|n
Exhaust Temp 1e+036 |deg C | | |
SFC 1e+036 |kg/flihi-hr =cale Fac 0.4
¢ Back I Finizh I Cancel | Help

In this window, you may choose the model of the ship service engine for the design. As

with the previous window, the box “User Selects Engine From Engine Library” should
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not be checked. The Machinery Module will select a domestic diesel engine from the

library. After you click “Finish”, the following dialog box appears:

Defaulted Parameters |

The wizard has made the Following design decisions for wou,
wou might wankt ko reset one or mare of these parameters after
wou Finish the wizard:

DIESEL EMiG MOUMT IMD = SIMGLE
TRAMS EFF IND = CALC

SHAFT 35 5IZE IMD = CALC
THRUST BRG LonZ IMD = CALC
INLET TYPE IMD = PLENUM

DUCT SILEMCING IND = INTAKES
EXHALST IR SUPPRESS IND = MOMNE
35 PWR COMY EFF IND = CaLC

You will reset some of these parameters to have the design operate at sustained and

endurance speed conditions. After clicking OK, the next dialog box appears:

Defaults for SEP 55 GEN DP ARRAY x|

The wizard has set all separate ship-service engine-generating sets to operate at the battle and cruise conditions, if you want ko change this edit the SEP 55 GEM OP
ARRAY after Finishing the wizard

You will change the SEP SS GEN OP ARRAY to operate 3 generators at the battle and
cruise conditions after you leave the Machinery Module Wizard. Normal U. S. Navy
practice is to size the ship service generator sets to be able to provide all required
electrical loads with one generator off-line.  After clicking OK, you return to the
Messages and Printed Reports windows of ASSET. Go to the Module menu and run the
Machinery Module:
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Run Module x|

Synthesiz Modules

Analyziz Modules

HULL GEOM MODULE
HULL SUBDIN MODULE
DECKHOLSE MODULE
HULL STRUCT MODULE
APPEMDAGE MODLULE
RESISTAMCE MODULE
PROPELLER MODULE
= MACHINERY MODLULE

AlILIARY 55 MODLULE
WEIGHT MODULE
SPACE MODULE
DESIGH SUMMARY

PERFORMAMCE AN&ALYSIS
HYDROSTATIC AWN&LYSIS
SEAKEEPING AMALYSIS

[0 Modules

HULGEN MODULE

K

Cancel

Reparts

s

¥ Include

An error message appears after you give the command to run the module:

MACHINERY MODULE X]

an error occured while running the MACHIMERY MODIILE
some parameters contain invalid or missing data.
Would you like to edit those parameters?

Yes Mo

After clicking “Yes”, ASSET takes you to the following editor prompt:

. MACHINERY MODLULE - Prompt Mode

IDESIGN MODE IND

|3 MACHINERY MODULE

= tnuloal t 3]sl S[5] & o

[ DESIEN MODE TND

i EMDUR DEF IND

@ sonar Kw

[ Al BOILER T¥PE IND

----- 0 MaMHING ARRAY

i SHIP FUEL TYPE IND

DESIGH MODE IND *10 ||
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Enter the following values for each of the parameters:
DESIGN MODE IND: ENDURANCE
ENDUR DEF IND: USN
AUX BOILER TYPE IND: ELECTRIC
SONAR KW: Use FRIGATE Ship Model Data (see Section 6.10)
MANNING ARRAY: As described in Section 6.2.
(Column 1: 12, 15, 140; Column 4: 6, 1, 13)
SHIP FUEL TYPE IND: DFM

After inputting the data, get out of the Editor and save your changes. Rerun the

Machinery Module and another error message will appear:

MACHINERY MODULE ]

&n error occured while running the MACHIMERY MODULE
the parameter EMDURAMCE contains invalid or missing data.
Would wou like ko edit the EMDURARNCE?

Yes Mo

This is letting you know ASSET requires more information. After clicking OK, ASSET

will take you to this Editor Prompt window:
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=
[ENDURANCE =] EIM|M| 1|¢. | 5|é| %l ﬁl

=4 MACHINERY MODULE
- [ ENDURAMNCE

ENDURAMCE nirn || v

Enter the Endurance value of 4000 nautical miles. This value comes from the Design
Requirements. Save your changes and rerun the module. The Messages and Printed

Reports windows will look like this:
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"I‘ASSET - Messages

_Ble Edit Module Ship Databank Utilities Options

View Window Help

D[=(@ # =@ 4] 8| D «ke||

F il IHUN,MACHINEHY MODULE

=101
DIMENSICNS OF THE FOLLOWING MACHINERY ROOMSE ARE TOO SMALL :I
T2 ENCLOZSE MACHINERY : 1, 4
*% WARHNTHG - MACHIHNEERY MODULE *%* (W-MATNENGUNDERLOAD-MHYMIE)
MATN ENGINESZ ARE UNDERLOADED (LOADING FREACTION = 0O.7051).
2ET ENZINE ZSELECTICN INDICATOR TO TGIVEN'T OR INCREAZE SUSTAINED SPEED.
*% WARHNIHG - MACHINERY MODULE ** (W-ZERCOBSEYSSGEN-MHYMEGS)
NO STANDBY SHIP-SERVICE ZENERATORZ EXIST AT BATTLE ELECTRICAL
LOADINGE CONDITION.
**% WARMNING - MACHINEERY MODULE *%* (W-ZEROSBYSESGEN-MHYMSGE)
NO STANDBY SHIP-SERVICE GENERATORS EXIST AT CRUISE ELECTRICAL
LOADINGE CONDITION.
O, M
io
PD 88 TYPE IND DESIGN MODE IND ENDURANCE ;I
MAX MARG ELECT LOAD, EW 3282, ENDURANCE, NM 4000.
AVE Z4-HR ELECT LOAD, EW 1503. USABELE FUEL WT, MTON 384.8
SWES 200 GROUP WT, MTON 591.0 SWEZ 300 GROUP WT, MTON 244, 8
NO BOILERS PER SHAFT 0. NO RESERVE BOILERS 0.
AUX EBTEAM FAC 0.oo0
NO NO ONLINE NO ONLINE
ARRANGEMENT CR 85 SYSTEM TYPE INSTALLED MAX+SUSTH ENDURANCE
MECH CL/PORT ARE IND MZ-HOSER 1 1 1
MECH STED ARR IND MZ-HOSR/F 1 1 1
SEP SHIP-SERVICE S3YSTEM 1000, EW 4 4 4
PL BHIP-SERVICE SYSTEM KW 0 I} 0
MAIN ENG SEC ENG 85 ENG
ENG BELECT IND CALC CALC
ENG MODEL IND PC Z2.5V1Z F 38D5-1/8-8
ENG TYPE IND D DIESEL D DIESEL
ENG BIZE IND GIVEN GIVEN GIVEN
NO INSTALLED 4 0 4
ENG PWR AVAIL, EW 5816. 1044,
ENG RPM 5z20.0 aoo.0
ENG SFC, KG/EW-HR 0.zav =243
ENG LOAD FRAC 0.705 . 997
Far Help, press F1 l— ’W

Now you will edit the module to change parameters that fit the ship’s design better. Get

into the Editor and change the following parameters to these values:

DUCT SILENCING IND: NONE

SEP SS GEN OP ARRAY: 3 on-line generators for each condition

DIESEL ENG MOUNT IND: COMPOUND

HULL CLR ARRAY:: 1 meter for each direction
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Get out of the Editor and save your changes. Rerun the module. The new Messages and

Printed Reports windows look like this:

"{‘ASSET - Messages

File ' Eiit Module Ship Databank Utilities Options Yiew Window Help

(@] »[5(@[ /] 8| D wke|

[il |HUN,MACHINEHY MODULE

=
THE FOLLOWING PARAMETERS WERE PROVIDED DEFAULT VALUES: =
MACHY CLE ARRAY
*% WARNING - MACHINERY MODULE ** (W-TEMPVALUEZ-MHYMPL)
THE FOLLOWING PARAMETERS WERE PROVIDED TEMPORARY VALUES:
ACCOM MARGIN FAC ARRAY
*% WARMNING - MACHINEERY MODULE ** (W-MRDIMZSMALL-MRDIMR)
DIMENSIONE OF THE FOLLOWING MACHINERY ROCMSZ ARE TOO SMALL
TD ENCLOSE MACHINERY : 1, 3, 4
*% WARNING - MACHINERY MODULE *%* (W-MAINENGUNDERLOAD-MHYMSGE)
MAIN ENGINES ARE UNDERLOADED (LOADING FRACTICN = 0.7051;.
SET ENGINE SELECTION INDICATOR TO 'GIVEN' OR INCREASE SUSTAINED SEEED.
C,M>
REE
PD £5 TYPE IND DESIGN MODE IND ENDURANCE -
MAX MARG ELECT LOAD, EW 3410. ENDURANCE, MNM 4000.
AVG 2Z4-HR ELECT LOAD, KW 1540. USAELE FUEL WT, MTON 388.7
SWES 200 GROUP WT, MTON 640.7 SWES 300 GROUP WT, MTON 393.3
NO BOILERS FER SHAFT 0. NO RESERVE BOILERS 0.
AUX STEAM FAC 0.000
NO NO ONLINE NO ONLINE
ARRANGEMENT OR &5 SYSTEM TYPE INSTALLED MAX+SUSTN ENDURANCE
MECH CL/PFORT ARR IND MZ-HOSR 1 1 1
MECH STED ARR IND MZ-HOSR/F 1 1 1
SEP SHIP-SERWVICE SYSTEM 1500. KW 4 3 3
ED SHIP-SERVICE SYSTEM ) ] ] ]
MATH ENG SEC ENGZ 28 ENG
ENG SELECT IND CALC CALC
ENG MODEL IND PC 2.5V1Z F 38D6-1/8-12
ENG TYPE IND D DIESEL D DIESEL
ENG SIZE IND GIVEN GIVEN GIVEN
NO INSTALLED 4 ] 4
ENG PWR AVATL, EW L5ola. 1678,
ENG RFM 5z0.0 o00.0
ENEZ SFC, EG/EW-HE 0.207 .243
ENG LOAD FRAC 0.705 . 930
For Help, press F1 [ |momosc

In the Machinery Box graphic, notice the positioning of the engines. ASSET defaulted to

machinery KG since you selected CALC for that parameter. Now that you know where

ASSET placed the engines, you can better estimate their position. Go into the Editor
(Edit=0pen Editor) and type “ARRANGEMENT CG” in the parameter box. Click the
Jump To button to be taken to the ARRANGEMENT CG parameter. Set the MACHY

170



Section 6 ASSET Tutorial

KG IND to GIVEN. With this set to GIVEN, you are now responsible for entering the
KG of the main and ship service engines. Type “MAIN ENG KG ARRAY” in the
parameter box and click the Jump To button to go to this parameter. Set the main engine
KG to 0.40 and 0.45 for the forward and aft engines, respectively. Type “SS ENG KG
ARRAY” and click the Jump To button to go to this parameter. Set the ship service
engine KG to 0.35 and 0.45 for the forward and aft engines, respectively. (Use on-line
help for clarification on these parameters.) Rerun the module and observe the results.
Save your module run (Ship=>Modify). Following are the Summary printed report and

the Ship Layout and the Machinery Box graphic reports (reports #1 and #2).

ASSET/MONOSC V4.6.0 — MACHINERY MODULE - 10/17/2000 15:44.55
DATABANKE-F: \ASSET460\MONOSC\M3C460. BNK SHIP-TUTOR SHIP
GRAPHIC DISPLAY NO. 1 - SHIP MACHINERY LAYOUT

o T
S e .

n i —
| [ b ] | | |
— | | | 1 1 1
| |
: o
AP FP
1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

| ! ! | SCALE
0 10 20 30 M
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ASSET/MCNOSC V4.6.0 - MACHINERY MODULE - 10/17/2000 15:44_55

DATABANK-F: YASSET460\MONOSCA\MSC460. BNK
GRAPHIC DISPLAY NO. 2

SHIP-TUTCR SHI
MACHINERY BOX

P

1

\y
@
|
%

| ==—= |

A

ASSET/ MONOSC V4.6.0 -

| |
0.45 0.40

0.60 0.53 0.50 LEP
L ! I | SCALE
0 5 10 15 M
MACHI NERY MODULE - 10/17/2000 15:46. 32

DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 -

TRANS TYPE | ND
ELECT PRPLN TYPE | ND

SUMVARY

VECH

SHAFT SUPPORT TYPE | ND OPEN STRUT

NO PROP SHAFTS

SEC ENG USAGE | ND

SS SYS TYPE | ND

PD SS TYPE | ND

MAX MARG ELECT LOAD, KW

AVG 24-HR ELECT LOAD, KW
SWBS 200 GROUP WI, MION

NO BO LERS PER SHAFT

AUX STEAM FAC

ARRANGEMENT COR SS SYSTEM
MECH CL/ PORT ARR | ND
MECH STBD ARR | ND

SEP SHI P- SERVI CE SYSTEM
PD SHI P- SERVI CE SYSTEM

2.
SEP
3410.

1540.
640. 7

MAX SPEED, KT

SUSTN SPEED | ND

SUSTN SPEED, KT

SUSTN SPEED PONER FRAC
ENDUR SPEED | ND

ENDUR SPEED, KT

DESI GN MODE | ND
ENDURANCE, NM

USABLE FUEL WI, MION

25.39
G VEN
24.00
0. 800
G VEN
18. 00

ENDURANCE

SWBS 300 GROUP WI, MICN

NO RESERVE BO LERS

NO

4000.

388.7

393.3
0.

NO ONLI NE NO ONLI NE

| NSTALLED MAX+SUSTN ENDURANCE
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ENG SELECT | ND CALC CALC
ENG MODEL | ND PC 2.5V12 F 38D8-1/8-12
ENG TYPE | ND D DI ESEL D DI ESEL
ENG S| ZE | ND A3 VEN A3 VEN A3 VEN
NO | NSTALLED 4 0 4
ENG PVWR AVAI L, KW 5816. . 1678.
ENG RPM 520.0 900. 0
ENG SFC, KGE KW HR 0. 207 . 243
ENG LOAD FRAC 0. 705 . 930

6.14 AUXILIARY SYSTEMS MODULE

The Auxiliary Systems module calculates weights and centers of gravity for the ship's
auxiliary systems. The systems include air conditioning, auxiliary boilers, boats,
replenishment systems, strikedown gear, and stowage systems. After selecting Run from

the Module menu, you will see this dialog box:

Run Module

Synthesiz Modules Analyziz Modules K
HULL GEOM MODULE FERFORMANCE AMALYSIS
HULL SUBDT MODULE HYDROSTATIC AMALYSIS Cancel

DECKHOUSE MODULE
HULL STRUCT MODULE
APPEMDAGE MODLUILE
RESISTAMCE MODULE
PROPELLER MODULE
MACHIMNERY MODULE

& al=ILIARY 55 MODLULE

WEIGHT MODULE
SPaCE MODULE
DESIGH SUMMARY

SEAKEEPING AMALYSIS

|0 Modules

HULGEMW MODULE

Repaorts

b,

WV Include

You notice that ASSET does not need any information for this module. The Messages

and Printed Reports window will look like this:
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~I~ ASSET - Printed Reports

Fle Edit Module Ship Databank Utilities Options

view Window Help

D|(E| & [E[®] 4] 8] D whe

F::JIHUN,AUNLMHYSYSMDDULE

LIGHTEHIE WT AREAY
** WARNING - AUXILIAEY SYS5 MODULE *%*

WATER HEATER TYPE IND
RAS EQUIPE NO ARRAY
STRIKE GEAR TYPE TEL
STRE GR GRAV CONVYV LENGTH
NO ANCHORE

BOAT TYPE IND

STOW ZS35CE2 SPACE TEL

STOW EFF FAC ARRBAY

STACK HEIGHT ARRAY

THE FOLLOWING PARAMETEERS WERE PROVIDED DEFAULT VALUES:

(M-DEFAULTVALUES-AUXMEL)

NO FAZ STATIONS

EAZ EQUIP TYPE TEL
STRIEE GEAR NO ARERAY
AMNCHOR LOC TIND

BOAT SELECT IND
POLLUTICON CNTL IND

STOW ATD UTIL FAC ARRAY
STORAGE LOAD AREBAY
STORES PERICD ARRAY

O, M
o
T oL OLOIin 1o P Dioiiolm; Lfifh Live ST e
USAELE FUEL WT,MTON 388.7 WATEE HTR TYPE IND STORAGE -
FULL LOAD WT,MTON 4209.7 ANCHOR LOC IND WEATHER DE
MAX SHP, KW 23266, PRATRIE BYS IND PRESENT
MASKER BYS IND PRESENT
SEP GEN: s000.0 EW
TOTAL AC LOAD, KW 74.1 TOTAL STEAM LOAD, KEG/HR TH.
NO ATRCOND UNITS 3.0 AU¥ BOILER TYPE IND ELECTRIC
TOTAL AC CAP, EW Z2B83.8 NO AUX BOILERS 1.
SWBS 514 WT,MTON 1A6. 6 TOTAL AU¥ BLRE CAPD, KG/HR 136,
SWBS 517 WT, MTON 0.4
BOAT SELECT IND CALC
BOAT TYPE IND RIE
BOAT COMPLEMENT 1 RIE NO FAS STATICNS 5.
SWBS 583 WT, MTON 5.8 RAS BTATICNS: jofe] TYPE
2. RETRACT
SBECE 3.53 AREA, MZ Z20.6
STRIKE GEAR: NO TYPE SWBS 571 WT, MTON 15.8
1. CONVEYOR
1. GRAYW CONW
3. BAT TRUCE
STRK DECEK AREA, MZ 33.9 STOWAGE AREA, MZ 291.9
SWBS 57Z WT,MTON 16.7 SWBEES 671 WT, MTON 5.6
SWEBE B7Z WT, MTON 35.8
-
For Help, press F1 l— ’W

Everything seems OK for now. All of the defaults are based on either ship size or

manning. If the ship changes significantly in either of these areas, the default parameters

will be in error. Later in the design, you may want to allow ASSET to generate new

default values based on the new design. Following is the Summary printed report. The

Auxiliary Systems module does not generate any graphics.
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ASSET/ MONOSC V4. 6.0 -

AUXI LI ARY SYS MODULE -
DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY
LBP, M 131.0
BEAM M 14.0
TOTAL AREA, M2 4071.
TOTAL VOLUME, MB 17335.
USABLE FUEL WI', MTON 388. 7
FULL LCAD WI', MTON 4209.7
MAX SHP, KW 23266.
SEP GEN: 6000. 0 KW
TOTAL AC LOAD, KW 74.1
NO Al RCOND UNI TS 3.0
TOTAL AC CAP, KW 263. 8
SWBS 514 W, MTON 16.6
BOAT SELECT I ND CALC
BOAT TYPE | ND R B
BOAT COMPLEMENT 1 RIB
SWBS 583 WI, MTON 8.8
RETRACT
STRI KE GEAR: NO TYPE
1. CONVEYOR
1. GRAV CONV
3. BAT TRUCK
STRK DECK AREA, M2 33.9
SWBS 572 WI, MTON 16. 7

6.15 WEIGHT MODULE

10/ 17/ 2000 15:54. 5

TOTAL ACCOM 187.0
COLL PROT SYS I ND PRESENT
COWP HTR TYPE | ND ELECTRI C
DI STI LLER TYPE | ND RE OSMCSI S
WATER HTR TYPE | ND STORACE
ANCHCR LOC | ND WEATHER DK
PRAIRI E SYS | ND PRESENT
MASKER SYS | ND PRESENT
TOTAL STEAM LOAD, KG HR 76.
AUX BA LER TYPE | ND ELECTRI C
NO AUX BO LERS 1.
TOTAL AUX BLR CAP, K@ HR 136.
SWBS 517 WI, MTON 0.4
NO FAS STATI ONS 5.
RAS STATI ONS: NO TYPE
2.
SSCS 3. 53 AREA, M2 20.6
SWBS 571 WI, MTON 18. 8
STOMGE AREA, M2 291.9
SWBS 671 WI, MTON 5.6
SWBS 672 W, MTON 35.8

This module calculates a detailed weight breakdown for the ship. Other modules have

already calculated most of the weight and centers data. The Weight Module estimates the

remaining groups and then sums and reports all weight data. After selecting Run from

the Module menu, the following dialog box appears:
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x

Synthesis Modules Analpzis Modules
HULL GEOM MODULE FERFORMAMCE AMALYSIS
HULL SUBDI MODULE HYDROSTATIC AMALYSIS Cancel |
DECKHOUSE MODIULE SEAKEEPIMNG AMALYSIS
HULL STRUCT MODULE
APPEMDAGE MODLULE ﬂl
RESISTAMCE MODIULE
FROFELLER MODLLE
MACHIMERY MODLLE

ALXILIARY 55 MODULE
. WEIGHT MODULE 0 Modules

SPACE MODULE HULGEN MODULE
DESIGH SUMMARY

¥ Include

After selecting the Weight Module, ASSET returns with the following:

WEIGHT MODULE =]

An error occured while running the WEIGHT MODLLE
some parameters conkain insalid or missing data.
Wiould wou like to edit those parameters?

Yes Mo

After clicking “Yes”, the Weight Module Editor Prompt appears:
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=
[SHOCK FNDTN IND =l Daldh ¥ |=| &S] & o
|3 WEIGHT MODLLE 1 ]

i MAST TYPE IND

[ SOMAR WT ARRAY
[ SOMAR KG ARRAY

----- 3 SHIP LCG INPUT IND

SHOCK FMDTH IND *10 || 4

Read the on-line help for information about each parameter. Enter the following values
for each parameter:

SHOCK FNDTN: SHOCK

MAST TYPE IND: MAST

SONAR WT ARRAY: Use FRIGATE Ship Data (See Section 6.10)

SONAR KG ARRAY: Use FRIGATE Ship Data

SHIP LCG INPUT IND: CALC
After entering this data, the Save Editor in Current Module dialog box appears:

Save Editor to Current Model |

You made changes to the model in the editor.
Do wou wank to save the changes to the current model?

Yes Mo | Zancel |

After clicking “Yes”, ASSET will rerun the Weight Module. The Messages and Printed

Reports windows will look like this:
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=T~ ASSET - Printed Reports

-fi%2 Edit Module Ship Databank Utilities Options Yiew Window Help
D=8 & =@ls] 8 o ml\”” Fil [RUN, WEIGHT MODULE
e
SHIP LCGE INPUT IND :Il

C,M> RN, WEIGHT MODULE L

*% WARMING - WEIGHT MODULE *%* (W-TEMPVALUES-WETMFEPL)

THE FOLLOWING PARAMETERE WERE PROVIDED TEMPORARY WVALUES:

ACCOM MARGIN FAC ARRAY i

#% WARNIHNG - WEIGHT MODULE *%* (W-DEFAULTVALUES-WETMFEL)

THE FOLLOWING PARAMETERS WERE PROVIDED DEFAULT VALUES: o
MAST MTRL TYPE IND GROWTH WT MARGIN 5
GROWTH EG MARGIN FAC ACQUISTITION WT MARGIN FAC
ACQUISITICON WT MARGIN ADD ACQUISTITION K& MARGIN FAC
ACQUISITION EG MARGIN ADD 3

C,M>

=

SWEE G ROU P MTOM FER CENT M M WT-MTON VCG-M =l

100 HULL STRUCTURE 1876.5 33.2 67.72 5.95

200 PROP PLANT 640.7 12.7 B0.76 3. 82 |

300 ELECT PLANT 393.3 7.8 74.53 5.62

400 COMM + SURVEIL 166.6 3.3 49.78 10.13 g4.2 .23

500 AUX SYSTEMS 555.2 11.0 72.05 6.93

600 OQUTEIT + FURN 331.9 6.6 65.50 7.33 1.5 .00

700 ARMAMENT 126.3 2.5 58.95 g.63 116.8 .20

ACQ WT MARGIN 486.3 9.6 69,93 6.09
ACQ EG MARGIN + .78
L I GHT S SHTIE 4377.0 86.8 69.93 6. 85 Z202.5 .44

FOO FULL LOADS 668.0 13.2 42.39 4. 17 157.9 .22 I

F10 CREW + EFFECTS 21.6 61.57 7,55

F20 MIZZ REL EXPEHN 93.0 57.64 9,27 -

F30 SHIPS STORESR 27.1 70.74 5.69

F40 FUELS + LUBRIC 498.0 36. 12 3.01 |

F50 FRESH WATER 28.2 1.43

FAD CARGO I

MZS FUTURE GROWTH

FULL LOAD WT 5045.0 100.0 66.29 6.50 360.3 a7 L
For Help, press F1 MONOSC

The input for the module is complete.

The Weight Module has defaulted several

parameters. You should verify that these are appropriate for your design. The Weight

Module Summary printed report follows. Additional reports provide weight and centers

data at the SWBS 3-digit level. Save the results of this module (Ship=Modify).
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ASSET/ MONOSC V4. 6.0 - WEI GHT MODULE - 10/17/2000 16: 6. 6
DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY

WEI GHT LCG VCG  RESULTANT ADJ

SVBS GROUP MION PER CENT M M  W-MON VCG M
100 HULL STRUCTURE 1676.5  33.2  67.72 5.95
200 PROP PLANT 640. 7 12.7 80. 76 3. 82
300 ELECT PLANT 393. 3 7.8 74.53 5. 62
400 COWM + SURVEIL  166. 6 3.3 49.78  10.13 84.2 23
500 AUX SYSTEMS 555. 2 11.0 72.05 6.93
600 OUTFIT + FURN  331.9 6.6 65. 50 7.33 1.5 .00
700 ARMANENT 126. 3 2.5 58. 95 8. 63 116. 8 .20

ACQ WI MARGI N 486. 3 9.6 69. 93 6. 09

ACQ KG MARG N + .76
LI GHTSHI P 4377.0 86.8 69.93 6.85  202.5 . 44
FOO FULL LOADS 668.0  13.2  42.39  4.17  157.9 . 22
F10 CREW+ EFFECTS  21.6 61.57 7.59
F20 M SS REL EXPEN  93.0 57. 64 9.97
F30 SH PS STORES 27.1 70.74 5. 69
F40 FUELS + LUBRIC 498.0 36. 12 3.01
F50 FRESH WATER 28. 2 1. 43
F60 CARGO
M5 FUTURE GROATH
" FULL LoD W 5045.0 100.0  66.29  6.50  360.3 . 67

6.16 SPACE MODULE

This module calculates the total arrangeable area and volume requirements of the ship.
The Space Module functions similar to the Weight Module in that it collects area and
volume requirements calculated by other modules and then estimate requirements for the
remaining groups. The Space Module uses the Ship Space Classification System (SSCS)
to input area and volume requirements. After selecting Run from the Module menu, the

following dialog box appears:
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Run Module

Synthesiz Modules Analyziz Modules K
HULL GEOM MODULE FPERFORMAMCE AMALYSIS
HULL SUBDTY MODLILE HYDROSTATIC AMALYSIS Cancel
DECKHOUSE MODULE SEAKEEPIMG AMALYSIS

HULL STRUCT MODULE
APPEMDAGE MODIILE
RESISTAMCE MODULE
PROPELLER MODULE
MaCHIMERY MODULE
AlFILIARY 555 MODULE
WEIGHT MODLULE 10 kodules

# SPACE MODULE HULGEM MODULE
DESIGH SUMMARY

Reparts

f L,

¥ Include

After selecting the Space Module, click “OK” and ASSET returns with the following
dialog box:

SPACE MODULE ]

an error occured while running the SPACE MODIILE
some parameters conkain invalid or missing data,
Weould you like to edit those parameters?

Yes i

After clicking “Yes”, the Space Module Editor Prompt window appears:

180



Section 6 ASSET Tutorial

ol
[EMBARKED COMMENDER IND =] O M| 1|Q|rg|| 5|é| @l ﬁl
1

f—H SPACE MODULE
‘[ EMBARKED COMMANDER IND ) -
[ SOMAR AREA ARRAY
o[§ HAB STD IND

EMEARKED COMMANDER IND *10 || A

Read the on-line help for information concerning the parameters. Enter the following
values for each parameter:

EMBARKED COMMANDER IND: NONE

SONAR AREA ARRAY: Use FRIGATE Ship Data (See Section 6.10)

HAB STD IND: NAVY
Note: The value MINOR AVN was chosen in the AVIATION FACILITIES IND
because your design has helicopter facilities.
After entering the data, click the Run button in the Editor. The Save Editor to Current
Module dialog box appears:

Save Editor to Current Model x|

¥ou made changes ko the model in the editar,
Do wou want to save the changes ko the current model?

Yes Mo | Cancel |

After clicking “Yes”, the module runs again. ASSET returns with the Messages and

Printed Report windows:
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=T~ ASSET - Printed Reports

File - Edit Module Ship Databank Utilities Options Yiew Window Help

D[s(@| 4 [=l@ /] 8| O sl

ril |F|UN,SF'AI:E MODULE

=
£

*% FATAT, ERROR - SPACE MODULE ** (E-INVALIDDATA-SECMEL) -

THE FOLLOWING PARAMETERS CONTAIN INVALID OR MISSING DATA: R
EMEARKED COMMANDER IND SONAR AREA ARRAY
HAE ETD IND

¢, M> RUN, SPACE MODULE -

#% WARNING - SPACE MODULE *% (W-DEFAULTVALUES-SPCMPL)

THE FOLLOWING PARAMETERE WERE PROVIDED DEFAULT VALUER: L
SPACE MARGIN FAC PASSWAY MARGIN FAC i
TANKAGE MARGIN FAC

*% WARNTIHG - SPACE MODULE *% (W-TEMPVALUES-SPCMEL)

THE FOLLOWING PARAMETERS WERE PROVIDED TEMPORARY VALUES: i

o, M> :j
=

FULL LOAD WT, MTON 5045.0 -l

TOTAL CREW ACC 205. PASSWAY MARGIN FAC 0.000

HULL AVG DECK HT, 3.64

ME VOLUME, M3 2642, SPDACE MARGIN FAC 0.000 i

TANK VOL REQ, M3 332, TANK MARGIN FAC 0.000

SHAFT ALLEY VOLUME,M3 0.

AREA MZ VOL M3
PAYLOAD TOTAL TOTAL TOTAL
REQUIRED REQUIRED AVAILABLE ACTUAL
DEHS ONLY 540 1031 1505 4156
HULL OR DEHS 44z 37596 2566 13180 i
TOTAL 982, 4827 4071 17335 |
TOTAL DEHS PERCENT

S80S GROUP AREA MZ AREA MZ TOTAL AREA L

1. MISSION SUPDORT 1175 609 24.3 i
2. HUMAN SUPFORT 10586 27 21.9

3. SHIP SUPPORT 1395 18z 2G6.9 I
4. EHIP MOEILITY SYSTEM 1201 21z 24.9

5. UNAZSIGNED o.o L
48327 1031 100.0

For Help, press F1 MONOSC

Your design should have a space and tankage margin factor of 0.05. Read the on-line

help for clarification of the SPACE MARGIN FAC and TANKAGE MARGIN FAC

parameters. Go into the Editor and set both of these parameters to 0.05 and run the Space

Module again. Following is the summary printed report. Be sure to save this module

(Ship=Modify).
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ASSET/ MONOSC V4.6.0 -
DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 -

SHI P TYPE- SC

SUMVARY

CCOLL PROTECT SYSTEM PRESENT

SONAR DOME- PRESENT

FULL LOAD WI, MION
TOTAL CREW ACC

HULL AVG DECK HT, M
MR VOLUME, MB

TANK VOL REQ M

SHAFT ALLEY VCOLUME, MB

ACTUAL

DKHS ONLY
4156.

HULL OR DKHS
13180.

1. M SSI ON SUPPORT

2. HUVAN SUPPCORT

3. SH P SUPPORT

4. SH P MOBILITY SYSTEM
5. UNASSI GNED

TOTAL

6.17 SYNTHESIS

SPACE MODULE -

10/ 17/ 2000 16:17. 22

AVI ATI ON FACI LI TY-M NOR AVN

HAB STANDARD- NAVY
EMBARKED COMVANDER- NONE

5045.0
205. PASSWAY MARG N FAC
3. 64
2642. SPACE MARG N FAC
978. TANK MARG N FAC
0.
AREA M2
PAYLOAD TOTAL TOTAL
REQUI RED REQUI RED AVAI LABLE
540. 1082 1505.
442. 3986 2566.
982. 5068 4071
TOTAL DKHS PERCENT
AREA M2 AREA M2 TOTAL AREA
1175. 609. 23.2
1056. 27. 20. 8
1395. 182. 27.5
1201. 212. 23.7
241.3 51.5 4.8
5068 1082. 100.0

0. 000
0. 050
0. 050

VoL M3
TOTAL

With the completion of the Space module, you are now ready to send your model to

synthesis. The synthesis process in ASSET will run each of the modules in series and

then continue to iterate through the modules until all the design parameters converge and

your model is coherent in all respects. Before you begin, you will need to check a few

1tems.
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From the Module menu select Synthesis:

Module Ship Databank Utilit
Run...

i Synthesis

Select Reports...

Indicator Status
Scalar Status

Wachinery Module Wizard

Once Synthesis is selected, you will see the following dialog box:

Run Synthesis x|

Tes

Are pou sure’?

[T Clear All Selected Printed Reparts

L

[T Clear &l Selected Graphic Feports Optioris

Click on the Options button on the pop-up form.

Synthesis Options |

Mumber of [terations
I1 0 Cancel |
Talerance

IEI.EIEH Drefault |

Warning: Theze are advanced parameters

With this dialog box, you are able to set the number of iterations in the synthesis loop. If
you select a smaller tolerance, ASSET will need more iterations to converge the model.

Set the iterations to 15. Press the OK button.
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Run Synthesis by pressing the Yes button on the RUN SYNTHESIS dialog. After you

issue this command, ASSET begins the synthesis process.

You should note that when running Synthesis, BEAM will be changed to provide the
specified GMT/B REQ and required arrangeable area.

Most ships should converge in about 6 to 8 iterations. If the model has not converged
after 15 iterations, run Synthesis again. If the model has not converged in 30 iterations,

the hull geometry is probably oscillating between two very close configurations.

The primary hull geometry culprit for oscillation is BEAM. The BEAM is adjusted to
satisfy the GMT/B REQ. However, BEAM affects several parameters that affect the KG,
which in turn affects GMT. A subtle shift in BEAM can produce a big enough change in
KG that the change in GMT exceeds the synthesis tolerance. Then the Hull Geometry
Module, to satisfy the GMT/B REQ, may reverse the previous adjustment to BEAM. For
example, let’s assume that in the current iteration the GMT/B is too high. To correct this
the Hull Geometry Module will decrease BEAM. Generally this will result in a
proportionally higher reduction in KMT and therefore a reduction in GMT/B, assuming
KG is unchanged. However, the reduction in BEAM may allow the Hull Structure
Module to reduce the thickness of the bottom shell plating. This will result in an increase
in KG and may cause the GMT/B to be lower than required. On the next synthesis
iteration, the Hull Geometry Module will increase BEAM to satisfy the GMT/B REQ.
Then the Hull Structure Module due to the increased BEAM may increase the thickness
of the bottom shell plating, resulting in a decrease in KG. If the newly calculated BEAM
and resulting KG are close to the values obtained two iterations before, an oscillation has

begun.

If you suspect an oscillation in hull geometry, set the number of synthesis iterations to 1.

Then run Synthesis. By checking BEAM and other characteristics after each of several
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runs through synthesis you can determine if an oscillation is occurring and the range of

oscillation.

To correct for a failure to converge due to oscillation, change the HULL DIM IND to
eliminate the variable from the hull geometry calculations and set the hull geometry
within the range of the oscillation. Thus if BEAM is oscillating set the HULL DIM IND
value to T and set BEAM to a reasonable value within the oscillation range. Generally,
this range is extremely small. After fixing the hull geometry, the Synthesis process

should be able to converge the model.

In many cases, changes in DRAFT (T) can have a more significant impact on
convergence than BEAM. Another option is to set DRAFT to a reasonable value within

the oscillating range and set the HULL DIM IND equal to BEAM.

After the synthesis converges, ASSET returns with a message similar to the following.

Synthesis Converged x|

@ The synthesis process has converged,

The Messages and Printed Reports window will have the following message:

CONVERGEWNCE ACHIEVED IN 1l: ITERATIONS FOR THE FOLLOWING SYNTHESIS LOOP:
BEGINNING MODULE = HULL GEOM MODULE

ENDING MODULE = DESIGN SUMMARY
SYNTHESIE PROCESE SUCCESSFULLY COMPLETED.
C, M

The synthesis process is complete. Your model has been converged to the set tolerance.
At this point you should go back and review your model. It is also a good time to modify

your ship in the attached data bank (Ship=Modify).
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To generate data on your new model, set the desired printed and graphic reports to be
generated by ASSET. For each report selected, run the corresponding module to produce

the report.

A good summary of your model is generated by the Design Summary Module Printed
Report No. 1. After selecting Run from the Module menu, the following dialog box

appears:

Run Module

Synthesiz Modules Analyziz Modules N
HULL GEOM MODULE FPERFORMAMCE AMALYSIS
HULL SUBDIY MODULE HYDROSTATIC AMALYSIS Cancel
DECKHOUSE MODULE SEAKEEPING AMALYSIS

HULL STRUCT MODULE
APPEMDAGE MODULE
RESISTAMCE MODULE
PROPELLER MODLULE
MACHIMERY MODLLE
ALEILIARY 55 MODLULE
WEIGHT MODULE 10 Modules

Reparts

f L,

SPACE MODULE HULGEM MODULE
# DESIGH SUMMARY

¥ Include

After selecting the Design Summary Module, click “OK” and ASSET returns with the

following dialog box:

DESIGN SUMMARY X]

an error occured while running the DESIGR SUMMAR
the parameter CLASSIFICATION LEVEL IMND contains invalid or missing data.
Would vou like ko edit the CLASSIFICATION LEYEL IMD?

Yes Mo

After clicking “Yes”, the Design Summary Module Editor Prompt window appears:

187



Section 6 ASSET Tutorial

=loix|
=l Owfoa| |+ |=| 3|S5 & o
1

ICLASS\FICATIDN LEVEL IND

|3 DESIGN SUMMARY
‘o[ CLASSIFICATION LEVEL IND |

CLASSIFICATION LEVEL TND *25 ||

Read the on-line help for information concerning the parameters. Enter the requested

information as follows:
CLASSIFICATION LEVEL IND: UNCLASSIFIED

After entering the data, the Save Editor to Current Model dialog box appears:

Save Editor to Current Model x|
You made changes ko the model in the editor,
Do wou wank to save the changes to the current model?

Yes Mo | Zancel |

After clicking “Yes”, the module runs again. A copy of the Design Summary Module

summary report follows.

ASSET/ MONOSC V4. 6.0 - DESI GN SUMVARY - 10/17/2000 17: 6.25
DATABANK- F: \ ASSET460\ MONOSC\ MSC460. BNK ~ SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY

SH P COMVENT TABLE
FRI GATE - TWN SCREW- DI ESEL - 2MWR - 2AMR - 2CI WS

CREATED FOR ASSET MONGCSC TUTORI AL
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TODD HEI DENREI CH -

10/ 16/ 2000

PRI NCI PAL CHARACTERI STICS - M

LBP

HULL LCA

BEAM DWW

BEAM WEATHER DECK
DEPTH @ STA 10
DRAFT TO KEEL DW.
DRAFT TO KEEL LW
FREEBOARD @ STA 3
GMT

CcP

CX

SPEED( KT) :
ENDURANCE:

TRANSM SSI ON TYPE:
MAIN ENG 4 D DI ESEL @

SHAFT PONER/ SHAFT:
PROPELLERS: 2 - CP -
SEP GEN: 4 D DIESEL @

24- HR LOGAD
MAX MARG ELECT LOAD

AREA SUMVARY - M2
HULL AREA -
SUPERSTRUCTURE AREA -

TOTAL AREA -

131.
137.
17.
19.
10.
5.

5.

7.

WwahrbbhONMNOO

0 UIN
o~N-
N 0o

0.
0.

MAX= 25.3 SUST= 24.0
4000. 0 NM AT 18.0 KTS

MECH
5816. 5 KW

10658. 9 KW
4.4 M DA

2000. 0 KW

1835. 2
4117.6

2922.
1939.

VEI GHT SUMVARY - MION

GROUP 1 - HULL STRUCTURE  2022.4
GROUP 2 - PROP PLANT 707. 3
GROUP 3 - ELECT PLANT 394.3
GROUP 4 - COW + SURVEI L 181.1
GROUP 5 - AUX SYSTEMS 719.5
GROUP 6 - QUTFIT + FURN 441. 3
GROUP 7 - ARVAMENT 126.5
SUM GROUPS 1-7 4592. 4
DESI GN VARG N 574. 1
LI GHTSHI P VI GHT 5166. 5
LOADS 739.8
FULL LOAD DI SPLACEMENT 5906. 3
FULL LOAD KG M 6.9
M LI TARY PAYLOAD WI- MION  423.2
USABLE FUEL WI' - MION 450. 2

CFF CPO  ENL TOTAL
MANNI NG 18 16 153 187
ACCOM 20 18 167 205

VOLUVE SUMVARY - MB

HULL VOLUVE - 16674.
SUPERSTRUCTURE VOLUME - 5342.
TOTAL VOLUME - 22016

Another informative report is the Summary Report generated by the Hull Geometry

Module. This report shows the Stability Beam (the beam required to satisfy the GMT/B
REQ) and the AREA BEAM (the beam required to provide the required arrangeable

area). An objective of any design should be to make the Stability Beam and the AREA

BEAM is as close to equal as possible. A copy of the Hull Geometry summary report

follows.

ASSET/ MONOSC V4.6.0 -

HULL GEOM MODULE -

DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO

1 -

HULL OFFSETS | ND- GENERATE

HULL DI M | ND- B+D+T
MARG N LI NE | ND- CALC
HULL STA | ND- OPTI MUM
HULL BC | ND- DDG 51
FAST SHI P PARENT | ND-

HULL GEQVETRY SUMMARY

M N BEAM M

MAX BEAM M

HULL FLARE ANGLE, DEG
FORWARD BULWARK, M

HULL PRI NCI PAL DI MENSI ONS (ON DW.)

LBP, M

131. 00

PRI SVATI C COEF

10/ 17/ 2000 17:10. 47

9.14
32.19
10. 00

1.22

0.578
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HULL LOA, M 137. 60 MAX SECTI ON COEF 0. 802
BEAM M 17. 25 WATERPLANE COEF 0.771
BEAM @ WEATHER DECK, M 19.01 LCB/ LBP 0. 506
DRAFT, M 5.42 HALF SI DI NG WDTH, M 0. 30
DEPTH STA 0, M 13. 37 BOT RAKE, M 0. 00
DEPTH STA 3, M 11. 72 RAI SED DECK HT, M 0. 00
DEPTH STA 10, M 10. 42 RAI SED DECK FWD LI M STA
DEPTH STA 20, M 11.54 RAlI SED DECK AFT LIM STA
FREEBOARD @ STA 3, M 7.52 BARE HULL DI SPL, MION 5823. 40
STABI LI TY BEAM M 16. 39 AREA BEAM M 17. 25

BARE HULL DATA ON LW STABI LI TY DATA ON LW

LGTH ON W, M 131. 00 KB, M 3.37

BEAM M 17. 25 BMI, M 5.81

DRAFT, M 5.42 KG M 6. 89

FREEBOARD @ STA 3, M 7.52 FREE SURF COR, M 0. 00

PRI SMATI C COEF 0.578 SERV LI FE KG ALW M 0. 00

MAX SECTI ON COEF 0. 802

WATERPLANE COEF 0.772 GMI, M 2.29

WATERPLANE AREA, M2 1745. 02 GV, M 304. 62

WETTED SURFACE, WM 2283. 49 GMI/ B AVAI L 0.133
GMT/ B REQ 0. 100

BARE HULL DI SPL, MION 5826. 73

APPENDAGE DI SPL, MION 79. 59

FULL LOGAD WI, MION 5906. 31

Run the other synthesis modules to note any warning messages and to check that your

design configuration is as you intended.

The next step in the design process is to identify areas in the design that need refinement.

The next section in the tutorial addresses some typical design refinements.

6.18

6.18.1 Hull Geometry

DESIGN REFINEMENT

The first design refinement will be to modify the hull form to reflect the ship's increase in

weight.

Recall the equations used to estimate the prismatic and maximum section

coefficients. They were based on full load displacement and maximum speed. The value

used for displacement was an estimate (which turned out to be low). The first step is to

recalculate the coefficients using the new displacement and maximum speed. Then, reset
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the corresponding parameters to these new values. This refinement should define the hull

more accurately.

The results of the Design Summary show the full load displacement and max. speed of
the current model are 5906.3 metric tons and 25.3 knots respectfully. From our example,
the Cx = 0.802 and the Cp = 0.578. Enter the new full load displacement and max. speed
values into the equations located in Section 6.6. You should get Cx = 0.8060 and Cp =
0.5796. Take these values and reset the corresponding parameters (MAX SECTION
COEF and PRISMATIC COEF) in the current model. Run the Hull Geometry Module

again to incorporate the changes.

6.18.2 Hull Subdivision

In our initial configuration, we set the HULL SUBDIV IND to CALC and we set the MR
AFT BHD LOC to 0.81. After the initial run through Synthesis, the Hull Subdivision
Module has set the location of the transverse bulkheads and deck to ensure the machinery
rooms are large enough to house the propulsion machinery and generator sets. However,
the transverse bulkheads in the forward section of the hull are not in the location they
need to be to accommodate the VLS and the other equipment we identified in the inboard

profile.

To change the location of the forward transverse bulkheads, open the editor and locate

the Hull Subdivision:

191



Section 6 ASSET Tutorial

=
[HOLC SUBDYISION = UM|M + Q.|rg|| 5|¢5| @l ﬁl
[ TUTOR SHIP = 1 2 5
-] SHIP REQ 1 HULL SUBDIVISION
E__[FJ:UIL;ULL FORM 2 HULL SUEDIVISION FACTORS
=T 0L L 3 HULL SUBDIV IND CALC
][] HULL SUBDIVISION FACTORS 4 TRANSVERSE BULEHELDS
v (2 TRANSYERSE BULKHEADS 5 TRANS BHD SPACING 0.075
(1 HULL DECKS 6 TRANS EHD LOC ARRAY {40, 1)
(] LONGITLDINAL BLLKHEADS 7 TRANS BHD MIN THE ARRAY {20, 1) |wmm
[+l INMER BOTTOM
57-(2 MACHINERY EO% 8 EENT FRAME IND NCHE
D MACHINERY ROOMS 9 BENT FRAME FUD EHD ID 1E+03 6
(2] MACHINERY ROOM POSITION 10 EENT FRAME AFT BHD ID 1E+03 6
%1 LARGE OBJECT SPACES 11 EENT FRANE SPACING 1E+036 m
"D SPORSONS 1z HULL DECES
-0 TRUMKS
- TANKAGE K& FACTORS 13 EULL AVG DECE HT 3.79072 m
-2 HULL STRUCTURE 14 HULL CONT NC DECES 1
[+-{Z7] DECKHOUSE 15 HULL CONT DECE HT 3 m
(-1 PROPLLSION PLANT 16 HULL DECK SWES IND CALC
-] ELECTRIC PLANT 17 HULL DECK LOC ARRAY (25, 1) |m
gg ;Sgﬂ";ﬁgﬁiﬂ\’EMNCE 1a HILL DECK SHEER ARRAY {25, 1)
[ (23 OUTFIT AND FURNISHINGS 19 HULL DECK SWES TEL (25, 1)
[#-[C7 WEIGHT MARGINS 20 HULL DECK MIN THE ARRAY (25, 1) Ton
- FULLLOADS Al 21 HULL DECK AREA ARRAY {25, 1) |m*
-] APPENDAGE FACTORS 22 HULL ARR AREL AVAIL 2923 .16 m*
£ RESISTANCE FACTORS 23 LONGITUDINLL EUVLEHEADS
F-[Z WEIGHT FACTORS
-] SPACE FACTORS -l ‘9i4 LONG BHD X LOC ID ARRAY fan. 21
g
HULL SUBDIVISION || 4

Set the HULL SUBDIV IND to GIVEN. This will fix the location of the bulkheads and
decks. From the inboard profile, we can determine where the forward transverse
bulkheads should be located. In ASSET, transverse bulkhead locations are measured

from the forward perpendicular and input as a fraction of the LBP.

In the Editor, select the TRANS BHD LOC ARRAY. The following window should

appear:
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B TUTOR SHIP =10 x|
|TRANS BHD LOC ARRAY 4| EIM|M| Q|;| é'é' @' o
[3 TUTOR SHIP = 1 1 -
g EEILPL REQ TRANG BHD I|TRANS BHI
-] HULL FORM 140, 11 (40, 11
(=-423 HULL SUBDIVISION L
B[ HULL SUBDIVISION FACTORS 1 |o.08 4.7625
=423 TRAKSYERSE ELLKHEADS z |0.118916 4.7625
[ TRANS BHD SPACING 5 |0.187831  [4.76z25
IR TRANS EHD LOC ARRAY 4 l0.256727 |a.7625
[ TRANS BHD MIN THE ARRAY
Tl BENT FRAME TND 5 |o.325662  |4.76825
[} BEMT FRAME FWD BHD 1D 6 |D.394578 4.7625
[ BENT FRAME AFT BHD ID 7 |o.4e0578  |4.7ezE
[ BEMT FRAME SPACING s |o.56417z  |a.7625
(-0 HULL DECKS o |0.639172 |4.7625
-2 LOMGITUDINAL EULKHEADS YT FCTTY
(-2 INNER BOTTOM iv | E8 :
B[] MACHIMER'Y BOY 11 |0.51 4.7625
(-2 MACHINERY ROGMS 1z |0.&873333  |4.7625
[#-[Z]) MACHINERY ROGM POSITION 13 |0.936667 4.7625
[-[20 LARGE OBJECT SPACES 14 |1E+036 1E4036
-2 SPOMNSOMS i
-] TRUNKS 15 |1E+036 1E+036
[ (L] TAMEAGE K FACTORS 16 |1E+D036 1E+D36
F-[2 HULL STRUCTURE 17 |1E+036 1E+036
B[] DECKHOUSE 15 |1E+036 1E+036
[-(Z] PROPULSION PLANT 1o |1E1038 1E+036
[+ ELECTRIC PLANT 20 |12+095 1E1076
B2 COMMAND AND SURVEILLANCE .
(-] AUXILIARY SYSTEMS - <?i dBLLE L0365 1E+036 -
e
TRAMNS BHD LOC ARRAY (40, 1) - FA || Y

Change the first four rows of this array to 0.057, 0.15, 0.194, and 0.25.

Another thing you can do is to place two longitudinal bulkheads and a large object space
to define the compartment for the Vertical Launching System (VLS). Based on the
inboard profile, you want the VLS compartment to be located between transverse
bulkheads #2 and #3, and decks 1 and 3. The first thing you need to do is define the
longitudinal bulkheads. To do this, go into the Editor and click the following folders to
get the table below:

HULL
HULL SUBDIVISION
LONGITUDINAL BULKHEADS
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i TUTOR SHIP

ILDNGITUDINAL EULKHEADS

[ HULL SUBDIVISION FACTORS
[Z TRANSYERSE BULKHEADS

LOMG EHD % LOC ID ARRAY
LONG BHD ¥ LOC ARRAY
LOMG EHD DECK ID ARRAY
LOMG BHD TYPE TEL

LOMG EHD STRUICT EFFCT TBL
LOMG BHD MIN THK ARRAY
-0 INMER BOTTOM

-0 MACHIMERY BOX

][] MACHIMERY ROOMS

[#]-(Z0] MACHINERY ROOM POSITION
][] LARGE OBJECT SPACES

-] SPONSOMS

-0 TRUMKS

(2] TANKAGE KG FACTORS

[-[20 HULL STRUCTURE

(-1 DECKHOUSE

Fl-[Z0 PROPULSION PLANT

Fl-[Z ELECTRIC PLANT

B[ COMMARND AND SURVEILLAMCE

£

£

(L] AURILIARY SYSTEMS
#1-(L1] QUTFIT AND FLRNISHINGS

L o

= luloa] t| 3]sl S[5] 2f o]

LONG

EHD MIN THE ARRAY

2 3
i LONGITUDINAL EULEHEADS
2 LONG EHD X LOC ID ARRAY (100, 2]
3 LONG EHD ¥ LOC ARRAY (100, 3] |m
4 LONG BHD DECK ID ARRAY (100, 2]
5 LoNG EHD TYPE TEL (100, 1)
[ LONG EHD STRUCT EFFCT TEL (100, 1)
7

LOMGITUDIMAL BULKHEADS ||

Under the LONGITUDINAL BULKHEADS folder, you will see six parameters. Please
select the LONG BHD X LOC ID ARRAY, and the following table will appear:

i TUTOR SHIP =] ]
JLONG BHD % LOC 1D ARRAY =l I:IN|,M| 1|¢.|| 5|é| @| mﬂ|
[ TUTOR SHIP [« 1 2 1 2 3 1 2 1 A
g::{T_REQ LONG EHD |2 LOC ID |LONG EHD |¥ LOC AREAY LONG EHD |DECK ID [LONG EF
&3 HULL FoRM {100, 2) {100, 3) (100, 2) {100, 1
-3 HULL SUBDIVISION m
(£ HULL SUBDIVISION FACTORS 1 [z 3 -3 -3 -3 1 3 PLANAR
(] TRANSYERSE BULKHEADS 2 |z 3 3 3 3 1 3 PLANAR —
+/-( ] HULL DECKS 3 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 | 1E+036
23 LOMCITUDINAL BULKHEADS 4 |1E+036 [1E+036 |[1E+D36 |1E+036 |1E+036 |1E+036 |1E+036
R 5 |1E+036 [1E+036 |[1E+D36 |1E+036 |1E+036 |1E+036 |1E+036
LONG BHD DECK T ARRAY 6 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036
LONG BHD THPE TEL 7 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 |1E+036 | 1E+036
LOMG BHD STRUCT EFFCT TBL 5 |1E+036 [1E+036 |LE+036 |1E+036 |1E+036 |1E+036  |1E+036
LONG BHD MIN THK ARRAY o |1E+036 [1E+036 |1E+036 |1E+036 |1E+036 |1E+036  |1E+036
i L INHER BOTTOM 1E+036 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036
(-2 MACHINERY BOX LB 15+ + + + + + +
B2 MACHINERY ROOMS 11 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
(920 MACHINERY ROOM POSITION 12 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
(-] LARGE OBJECT SPACES 13 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
g% ?:3:??“5 14 [1E+036 1E+036 1E+036 1E4036 1E+036 1E+036 1E+036
B0 TARKAGE KG FACTORS 1| 15 [1E+036 [1E+036 |1E+4036 |1E+036 |1E+036 |1E+036 | 1E+036
(-2 HULL STRUCTURE 16 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
(2] DECKHOUSE 17 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
(L] PROPLILSION PLANT 15 |1E+036 |1E+036 |1E4036 |1E+036 |1E+036 |1E+036 | 1E+036
1#]-(] ELECTRIC PLANT 10 [1E+036 [1E+036 [1E4036 |1E+4036 |1E+036 |1E+036 |1E+036
(20 COMMAND AND SLRVEILLANCE 20 |1E4036 |1E+036 |1E+036  [1E4036 |1E+036 [1E+036  |1E+036
(-0 AUXILIARY SYSTEMS
-2 OUTFIT AND FLRNISHINGS s <7|1 1E+036 |1E+036 |1E+036 |1E4036  |1E+036 11i:+036 1E+036
iy -
LOMG BHD % LOC ID ARRAY (100, 2) - HA ||
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The method of defining the longitudinal bulkheads will be from forward to aft, port to
starboard, and upper to lower. The first two columns are the longitudinal bulkhead x-
location identification array (LONG BHD X LOC ID ARRAY). This array defines the
longitudinal bulkheads from the forward most transverse bulkhead to the aft most
transverse bulkhead. Since the design calls for the VLS compartment to be between
transverse bulkheads #2 and #3, you will put in the first two rows in the first two columns

the following:

LONG BHD X LOCID ARRAY—Row 1: 23
Row?2:23

It may seem a little strange that we put this data in two rows, but it will make sense as we
continue. The next parameter is the longitudinal bulkhead y-location array (LONG BHD
Y LOC ARRAY). This array consists of three columns, and it defines the distance from
the centerline of the ship to a corner of the bulkhead. The first column describes the
actual distance from the centerline to the forward lower corner in meters. Column 2
defines the forward upper corner and Column 3 defines the aft lower corner. The positive
values given in this section will refer to the starboard side of the ship, and negative values
will refer to the port side of the ship. The two longitudinal bulkheads are symmetrical
with the centerline of the ship. The plan is to have the VLS compartment to be six meters
square—that is, three meters starboard and three meters port. We will enter data for the

port side bulkhead in Row 1. Therefore, input the following values for this parameter:

LONG BHD Y LOC ARRAY—Row 1: -3 -3 -3
Row2: 3 3 3

The next two columns are the longitudinal bulkhead deck identification array (LONG
BHD DECK ID ARRAY). This parameter measures the upper and lower decks that a
compartment will inhabit. As stated earlier, the VLS compartment will be between decks

1 and 3. Therefore, input the following values for this parameter:
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LONG BHD DECK ID ARRAY—Row 1:13
Row2:13

The next column is the longitudinal bulkhead type table (LONG BHD TYPE TBL). This
parameter determines the type of longitudinal bulkhead. In this ship design, the
longitudinal bulkheads will be parallel to the centerline plane. Therefore, the value that

will go into both rows 1 and 2 is PLANAR.

The next parameter is the longitudinal bulkhead structural effectiveness table (LONG
BHD STRUCT EFFECT TBL). This parameter is used to determine if the longitudinal
bulkheads created will contribute to the longitudinal hull strength in the structural design
within the Hull Structures Module. In the case of the longitudinal bulkheads that are a
part of the design, you will choose NO because, these bulkheads will not contribute to the

longitudinal structural strength of the ship.

Now that you have created the longitudinal bulkheads that will support the compartment,
you can concentrate on developing the large object space. The large object space will
remove the decks that are in the way of the VLS module. Click on the LARGE OBJECT
SPACES folder and click the LG OBJ FWD BHD ID ARRAY. The following window

will appear:
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i TUTOR SHIP I [m]
|LG 0B PwD BHD ID ARRAY | ”nhﬁ + §|[“g|| 5|é| @| uj“|
a TUTOR SHIP o 1 1 1 1 1 1 2 B
g SHIP REQ LG OEJ FI|LG OBJ A4HLG OBJ WLG OBJ LI|LG OEJ LWR DILG OBJ OITER BHD 1|LG
1423 HULL
-G FULL FoRM {300, 1) [(300, 1) |¢300, 1) |i3o0, 1) [i3o0, 1) {300, 2) {30
=429 HULL SUBDIVISION
[ HULL SUBDIVISION FACTORS 1 |1E+036 |1 2 1E+036 |CONTINUOUS |1E+D36 |1E+036 |0
TRANSYERSE BULKHEADS 2 [z 3 LE4036 |3 CONTINUOUS |1 2 0
HULL DECKS 3 [1E+036 |1E+D36 |1E+036  |1E+036 1E+036 |1E+036  |1E4
LONGITLDINAL BLLKHEADS 4 |1E+036 [1E+036 |1E+036 |1E+036 1E+036 |1E4036  |1E4
INNER BOTTOM
(] MACHINERY BOX 5 |1E+036 [1E+D36 |1E+036 |1E4036 1E+036 |1E4036  |1E4
-2 MACHINERY ROOMS 5 |1E+036 1E+03 6 1E+03 6 1E+03 6 1E+036 1E+036 1E4
[ MACHINERY ROOM POSITION 7 |1E+03¢ [1E+D36  [1E+036  |1E4036 1E+036 |1E+036  |1E4
Ela LARGE OBIECT SPACES 5 |1E+036 1E+036 1E+036 1E+036 1E+03 6 1E+03 6 1E4
ifLc 050 FD BHD 1D ARRAY o |1E+036 |1E+036 |1E+036 |1E+036 LE+036 |1E+036 |1E4
00 L6 081 AFT BHD ID ARRAY 1E+036 |1E4036 |1E+4036  |1E+036 1E+036 |1E4036 |[1E
[ LG OB1 UPR DECK I ARRAY EEEI LE+ + + + + + 1
[ LS OBJ LWR DECK ID ARRAY 11 |1E+036 |1E+D36 |1E+D36 |1E+036 1E+036 |LE4036  |1E4
[ L& OBJ LR DECK TYPE TBL 1z |1E+036 |1E40D36 |1E+D36 |LE+036 1E+036 |1E+036  |1E4
[ 16 OBY OUTER BHD T0 ARRAY 13 |1E+038 1E+03 6 1E+03 6 1E+03 6 1E+036 1E+036 1E4
B LG OBJ TANKAGE FAC ARRAY " | 12 |1E+036  |1E+03e  [1E+036  |1E+036 LE+036  |1E+036  |1EA
L OB SPACE TYPE TEL
[ LG OB 2PACE AREA ARRAY 15 |1E+036 |1E4036 |1E4036 |LE+036 1E+036 |1E4036  |1E4
[ L OB] SPACE VOL ARRAY 16 |1E+036 |1E4036 |1E4036 |LE+036 1E+036 |1E4036  |1Ed
-1 SPONSONS 17 |1E+036 [1E+D36  [1E+D36 |1E+D36 1E+036 |1E+036  |1E4
- TRUMKS 15 |1E+036 |1E+D36 |1E+D36 |1E+036 1E+036 |1E4036  |1E4
#1-(] TANKAGE KG FACTORS 19 |1E+036 |LE+036 [LE+036 |LE+036 1E+036 |1E+036  |1E4
- (0 HULL STRUCTURE 20 |1E4036 |1E+036 |1E+036 |1E+036 1E+036 |1E+036 |L1Ed
(-1 DECKHOUSE -
5 (5 PROPULSION PLANT - '?|1 1E+036 |1E+4036  [1E+4036  [1E+036 [ 1E+036  [1E+D36  [1E
il
LG OBJ FWD BHD ID ARRAY (300, 13 - 34 || 4

You will notice that a large object space already exists near the bow of the ship (row 1).
You will use row 2 to create the large object space for the VLS compartment. You will

define the large object space from forward and from port to starboard.

The first two columns are the large object forward/aft bulkhead identification array (LG
OBJ FWD BHD ID ARRAY, LG OBJ AFT BHD ID ARRAY). These parameters
identify the forward and aft boundaries of the large object space. As stated earlier, the
VLS compartment will be created between transverse bulkheads #2 and #3. Therefore,

input the following values for these parameters:

LG OBJ FWD BHD ID ARRAY: 2
LG OBJ AFT BHD ID ARRAY: 3

The next two parameters are the large object upper/lower deck identification array (LG
OBJ UPR DECK ID ARRAY, LG OBJ LWR DECK ID ARRAY). These parameters
identify the upper and lower boundaries of the large object space. As stated earlier, the

VLS compartment will extend from deck 1 to deck 3. However, the VLS module will
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extend through deck 1. By leaving the upper deck id as the no-data value the Hull
Subdivision will cut out the section of deckl that is above the large object space.

Therefore, input the following values for these parameters:

LG OBJ UPR DECK ID ARRAY: 1E+36
LG OBJ LWR DECK ID ARRAY: 3

The next parameter is the large object lower deck type table (LG OBJ LWR DECK
TYPE TBL). This parameter determines whether the lower boundary continues to the
adjacent compartments or it is just a part of the compartment alone. You will choose
CONTINUOUS because you want the lower boundary to extend to the adjacent

compartments.

The next parameter is the large object outer bulkhead identification array (LG OBJ
OUTER BHD ID ARRAY). This parameter identifies the outer longitudinal bulkhead
boundaries—port and starboard—of the compartment. We defined the port bulkhead in
Row 1 of the Longitudinal Bulkhead Group. Therefore, the input to this parameter shall
be:

Column 1 Column 2

LG OBJ OUTER BHD ID ARRAY 1 2

The next parameter is the large object tankage factor array (LG OBJ TANKAGE FAC
ARRAY). This parameter determines the percentage of the compartment will be used for
operational tankage or storage. What could be stored is fuel, ballast, etc. Since this is a
VLS compartment, none of the compartment will be used as operational tankage.

ASSET will default this parameter to 0.

The last two columns—the large object space area/volume array (LG OBJ SPACE AREA
ARRAY, LG OBJ SPACE VOL ARRAY)—defines the area and volume respectfully of
the compartment. The Hull Subdivision Module will calculate this information and fill in

this array.
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After you have inputted the last values, get out of the Editor and save your inputs. Rerun
the Hull Subdivision Module again. This time, select all the printed and graphic reports.
The Messages and Printed Reports windows will look like this:

‘%ASSET - Messages

‘fle Edit Module Ship Databank Utilities Options Yiew Window Help

D|=|E| =8 2] 8 o m|\"|‘ Fil [RUN, HULL SUBDIV MODULE

=101
¢,M> RUN, HULL SUBDIV MODULE Alf
¢,M> MODIFY, TUTOR SHIE ]

#% CONFIEMATION - EXECUTIVE PROGEAM ** (C-3HIPALLMODIFYOE-MODIEY)
ALL OF SHIP 'TUTOR SHIP'™ HAS BEEN MODIFIED.

C, M> JET, ONLINE, HILL SUBDIV MODULE, NONE

C,M» 3ET, GRAPHICS, HULL SUEDIV MODULE, 1, 12

¢, M> RUN, HULL SUEBDIV MODULE

¢, M> RUN, HULL SUEBDIV MODULE

C,M> SET, ONLINE, HILL SUBDIV MODULE, NONE

C,M> ZET, GRAPHICE, HULL SUBDIWV MODULE, NOMNE

C,M> RUN, HULL SUEBDIV MODULE

C,M> ZI
=T

ASBET/MCNOEC V4.6.0 - HULL SUBDIV MODULE - 10/18/2000 9:31.45
DATABANKE-F:“WASSET4560\MONOSCYMSC4A0. BNE SHIP-TUTOR SHIP i

PRINTED REPORT NO. 1 - SUMMARY

HULL RUBDIYV IND-GIVEN INMEE BOT DECK ID-
LEP, M 131.00 HULL AV DECEKE HT, M 3.83
DEPTH S5TA 10, M 10.43
TOTAL HULL VOLUME, M3 16682,
TOTAL SPON VOLUME, M3 a. NO. OF DECES 4
NO. OF TRANS BHDS 13
MR VOLUME, M3 4303, MO. OF LONG EHDS 2
OF TANEAZE ALLOCATED, M3 1257, MNo. OF MACHY RMS 4
OF TANEAGZE UTILIZED, M3 1257, MNoO. OF LARGE OEJECT SPACESR 2
OF TANEAGE REQ, M3 11165,
SHAFT ALLEY WOL, M3 45.
LARGE OBJECT WVOL, M3 313. |
HULL ARR AREA AVATL, MZ 2874.2 |
SPON ARR AREA AVATL, MZ n.o
For Help, press F1 MONOSC

If you want to see how the VLS compartment looks, run the Graphic Displays #1 and 12.
The following illustrations show what they look like.

199



Section 6 ASSET Tutorial

ASSET/MONO3SC WV4.6.0 - HULL SUBDIV MODULE - 10/18/2000 9:28.31
SHIF-TUTCR SHIP

DATABANE-F: \VASSET460\MONOSCA\MIC460. BNK
GRAPHIC DISPLAY NO. 1 - HULL DECKS AND PLATFORIS

MATN DECK
(DECK NO. 1

DECE AREA, M2 2295.3
TOTAL SHIP ARR AREA, M2 2874.2
16682.

TOTAL HULL VOLUME, M3

i

AMRZ| MMRZ MMR1 |AME

FP

4 0.3 0.2 0.1 0.0

| SCALE
0 20 40 60 M

AF
1.0 0.9 0.8 0.7 0.6 0.5 ad.

ASSET/MONOSC v4.6.0 - HULL SUBDIV MODULE - 10/18/2000 9:28.31
DATABANE-F: W ASSET460\MONOSCA\MSC460. BNKE SHIP-TUTOR SHIP
GRAPHIC DISPLAY NO.1l2 - SECTICHN AT 19.7 - TBEHD # 2

SCALE
M
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Take the time to review all the information provided in these reports. Save your module

by clicking Ship=>Modify.

We also want to designate the lowest deck as an inner bottom. In the Editor, locate the

HULL DECK LOC ARRAY.

il
[HULL DECK LOC ARRAY RN R S N i
f3 TUTOR SHIP A 1 1 1 1 1
& SHIP REQ HULL DECK |HULL DECHHULL DIHULL DECK |HULL DECK
E"EL:ULLFORM (25, 1) (25, 1) |25, 1i|t25, 1) (25, 1)
E@ HULL SUBDIVISION m T w2
(23 HULL SUBDIYISION FACTORS 1 [10.4z93 |1 Wizi |s.73252 |2295.32
+1- (L] TRANSYERSE BULKHEADS 3 |7.4z931 |0 Wizz |5.55752 |1896.8
=43 HULL DECKS 3 [4.38131 |0 Wi41i [5.55752 [810.071
[ HULL &G DECK HT 2 [1.33331 o Wiaz |5.55752 |326.979
[ HULL CONT NO DECKS
[ HULL CONT DECK HT 5 [1E+036 1E+036 LE+036 1E+036
D HULL DECE SWWES IND & |1E4036 1E+03 6 1E+03 6 1E+03 &
[ HULL DECK LOC ARRAY 7 [1E+036 1E+036 LE+036 1E+036
[ HULL DECK SHEER ARRAY & |1E+0D36 1E+036 1E+036 1E+036
[ HULL DECK SWES TL 9 |1E+036 1E+036 1E+036 1E+03 6
[ HULL DECK MIN THK ARRAY
B HULL DECK AREA ARRAY 10 |1E+036 1E+036 LE+036 1E+036
[ HULL 8RR AREA AYAIL 11 |1E+036 1E+03 6 LE+036 1E+036
(2 LONGITUDINAL BULKHEADS 1z |1E+036 1E+036 LE+036 1E+036
B-(_] INNER BOTTOM 13 |1E+036 1E+036 1E+03 6 1E+036
- ([ MACHINERY BOX " | 1a |1E+036 1E+036 1E+03 6 1E+036
Eg mg:ﬁ:gg: Eggmsposmow 15 |LE+036 1E+036 1E+036 1E+036
(2] LARGE OBJECT SPACES 16 |1E+036 1E+036 LE+036 1E+036
(1] SPONSONS 17 |1E+036 1E+03 6 LE+036 1E+036
-2 TRUMKS 1g |1E+036 1E+03 6 LE+036 1E+036
51 TANKAGE KG FACTORS 12 |1E+036 1E+036 1E+03 6 1E+036
-0 HULL STRUCTURE 20 |1E+0356 1E+036 LE+03 6 1E+036
(] DECKHOUSE 21 |1E+036 1E+03 6 1E+03 6 1E+03 6
-0 PROPULSION PLANT i ki
HULL DECK LOC ARRAY (25, 1) m - GA || 4

Note how many decks have been defined (4) and the value in the HULL DECK LOC
ARRAY for this deck (1.33331 m).

Now in the Editor, find the INNER BOTTOM group. The following window should

appear:
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101X
[cvKHT =l Dalda| ] |x ]S 2 o
= 1

f—3 TUTOR SHIP

: z 3
"'C' SHIP RECQ 1 INNER EBOTTOM
1423 HULL
- HULL FoRM z CVE HT 1E+036 |
5123 HULL SUBDIYISION 3 INNEE BOT DECKE ID LE+036
1[0 HULL SLEDTWISTON FACTORS 4 INNER EOT X LOC ARRLY 2, 13

[ TRAMNSYERSE BULKHEADS
-3 HULL DECKS
[0 HULL &G DECK HT

@ HULL COMT MO DECKS
[ HULL CONT DECK HT
[ HULL DECK 5wES TND
[0 HULL DECK LOC aRRAY
[ HULL DECK SHEER ARRAY
[ HULL DECK SwiEs TEL
[ HULL DECK MIN THE ARRAY
[ HULL DECK AREA ARRAY
[0 HULL &RR ARES AWATL
[+ LOMGITUDIMAL BULKHEADS
-3 INMER BOTTOM
0 CuKHT

[ IMMER BOT DECK ID
[ INMER BQT ¥ LOC ARRAY
[ MACHINERY BOX
[0 MACHIMERY ROGMS
B+ MACHIMERY ROOM POSITICON
[-[Z] LARGE OBJECT SPACES
[
B
£

(L] SPONSONS
-(_] TRUNKS

-(Z1) TAMKAGE Kz FACTORS =
P TR TR o R PR

vk HT m || Y

Set the CVK HT equal to the value in the HULL DECK LOC ARRAY (1.33331 m). Set
the INNER BOT DECK ID equal to 4 (the row number of the lowest deck in the HULL
DECK LOC ARRAY).

Once again, in the editor, find the MACHINERY ROOMS group. After selecting the
MR LOWER DECK ID ARRAY the editor window should look like:
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1o
[MF; TP TBL RN IR S =
[ TUTOR SHIP A 1 1 1 1 1 1 2 ]
- SHIP REQ MR TYPE TEL |MR FUD BI|MR UPR DI|MR LOVER |MR BHD SIME OUTER |[BHD ID AHMR
EI--F_EIL;ULLFORM {10, 1) (10, 1) |¢10, 1) |10, 13 (10, 13 [(1o, 2) (1c
= 423 HULL SUBDIVISION &
(23 HULL SUBDIVISION FACTORS 1 |amr [3 z 1E+036 |1 1E+036 |1E+036  |9.¢
TRANSYERSE BLLKHEADS 2 |mmr 7 z LE+036 |2 LE+036 |1E+036 |12.
HULL DECKS 3 |mnm E 2 1E+036 |1 LE+036 |1E+036 |12.
LONGITUDINAL BLLKHEADS 4 |amR 10 2 LE+036 |1E+036 |1E+036 |1E+036  |9.¢
TNNER, ECTTOM
-] MACHINERY BOX 5 1E4036 |1E+036 |1E+036 |1E+036 |1E4036 |1E+036  |1Ed
223 MACHINERY ROOMS 6 1E4036 |1E+036 |1E+036 |1E4036 |1E4036 | 1E+036  |1Ed
[ MR TYPE TEL 7 1E+036 |1E+036 |1E+036 |1E+036 |1E4036 |1E+036  |1Ed
[ MR FWD BHD T ARRAY ] 1E+036 1E+036 1E+036 1E+036 1E+03 6 1E+03 6 1E4
[ MR PR DECK D ARRAY a 1E4036 |1E+036 |1E+036 |1E+036 |1E4036 |LE+036  |1Ed
[RRIR. LOWER DECK ID ARRAY
[ VP B SEP AR 10 1E4036 |1E+036 |1E+036 |1E+036 |1E4036 |1E+036  |1Ed

[ MR OUTER EHD ID ARRAY
[ MR LGTHREQ BRRAY

[@ MR HT REQ ARRAY
[#]-(Z] MACHINER'Y ROOM POSITION
[+ [ LARGE OBJECT SPACES
-2 SPONSONS
E
£

7L TRUMKS

-1 TANKAGE KG FACTORS
Fe-{ HULL STRUCTURE

-1 DECKHOUSE

[0 PROPULSION PLANT

[ ELECTRIC PLANT

F-{Z0 COMMAND AND SURVEILLANCE
g

MR TYPE TEL (10, 1)*10 - 14 ||

The original definition for the machinery rooms had the no-data value for the lower deck
ID for each of the machinery spaces, which specified that the machinery spaces were to
extend completely down to the bottom shell plating. Now that we wish to have an inner
bottom, we need to change the lower deck ID for the machinery spaces. Set the MR
LOWER DECK ID equal to 4 (the row number of the lowest deck in the HULL DECK
LOC ARRAY) for each of the machinery spaces.

Close the Editor and save the changes to the current model. Pull down the Run Module
dialog and select the HULL SUBDIV MODULE. Click the Reports button and select
some of the graphic reports (at least Graphic Report #1). Click the Run button to run the
Hull Subdivision Module. Note in Graphic Report #1 that the forward transverse
bulkhead locations have been changed to match our original inboard profile and the large

object space for the VLS is now square in the plan view.
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ASSET/MCNOSC v4.6.0 - HULL SUBDIV MODULE - 10/18/2000 10:58.25
DATABANK-F: \ASSET460\MONOSC\MSC460.BNK  SHIP-TUTOR SHIF
GRAPHIC DISPLAY NO. 1 - HULL DECKS AND PLATFORMS

MATN DECK
(DECK NO. 1)

DECK AREA, MZ 2295.3
TOTAL SHIP ARR AREA, M2 2978.8
16682,

TOTAL HULL VOLUME, M3

— I =
1 AMRZ MMEZ MME1 |AME]Y
— |

AP FP

| | | | | | | | | |

1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
L | 1 ] SCALE

0 20 40 60 M

ASSET/MCNOSC v4.6.0 - HULL SUBDIV MODULE - 10/18/2000 10:58.25
DATABANK-F: \ASSET460\MONOSC\MSC460. BNK SHIP-TUTOR SHIF
GRAPHIC DISPLAY NO.12 - SECTION AT 19.7 - TBEHD # =2

| SCALE
M
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6.18.3 Hull Structure

In the Hull Subdivision Module, changes we specified that the lowest deck should be
designated as an inner bottom. Run the Hull Structures Module to show how this

changed the design in the inner bottom area.

ASSET/MONO3C ¥4.6.0 - HULL STRUCT MODULE - 10/18/2000 11: 1,14
DATABRNKE-F:\ASSET460\MONOSC\M3C460. BNK SHIF-TUTOR SHIP
GRAPHIC DISFLAY NCO. 1 - SECTICNHN AT THE STRUCTURAL DESIGN LOCATION

T L L T L T L L
H

6.18.4 Machinery

In the initial run through Synthesis, specific engine models were selected for the MAIN

ENGINES and SS ENGINES. At this time, we want to specify that those engine models
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are to be fixed and not changed of the powering requirements change. To do this, open

the Editor and find the MAIN ENG SELECT IND.

1ol

[MAIN ENG SELECT IND R Y= T
- 1

3 TUTOR SHIP
Bt g ZEILT_ REQ 1 [canc
£ PROPULSION FLANT

#1-[_7] ARRANGEMENTS

E1+Z3 PROPULSION UNITS

[-[Z0 EMGINE COMFIG FACTORS
21423 MAIM ENGIMES

B MAIN ENG MO

|»

<[ MATN EMG MODEL THD
~[( MATH ENG TYPE TND
[ MAIN ENG PR AVATL
[ MAIN ENG RPM
[0 MAIN ENG MASS FL

[ MAIM ENG ExH TEMP
[ MAIN ENG BARE WT
[ MAIN ENG DIM ARRAY
~[( MATH ENG SFC EGH THD
[ MAIN ENG SFC
[ MAIN ENG SFC FAC ARRAY
[0 MAIN ENG SIZE IND

[0 MaIM ENG FRIC FAC
[#1-{Z1 SEC ENGINES
[#1-[Z TRANSMISSION
[#1-[Z0 PROPELLER.
-2 PROPULSION SUPPORT 5Y5
(][] ELECTRIC PLAMT
-2 COMMAND AMND SURVEILLANCE =
& Q AURILIARY SYSTEMS |1

MAIN ENG SELECT IND *10 ||

Change this parameter from CALC to GIVEN. Also, find the SS ENG SELECT IND:

L=

[5 ENG SELECT IND =l Twlea| ] +|m)| 8|S 2] o
- 1

|=3 TUTOR SHIP -] B
[-(20 SHIP REQ . [caic

-2 HULL

1423 PROPULSION PLANT

[Z3 ARRANGEMENTS

{2 PROPULSION UNITS

{23 TRANSMISSION

[Z] PROFELLER.

(21 PROPULSION SUPPORT 55
[E1423 ELECTRIC PLANT

[Z ELECTRIC LOADS

[Z 55 GEMERATORS

223 55 EMGIMES

[ 55 ENG NG

[ 55 ENE MODEL IND
[ 55 ENG TYPE IND
[0 55 ENG PWR AYAIL
[ SSEMNGRPM
[ 55 ENG MASS FL
[ 55 EMGEXH TEMP
[ 55 ENG BARE WT o
[ 55 ENG DIM ARRAY
- [A 55 ENG SFCEQH IND
[ 55ENG SFC
-[A 55 NG SFC FAC ARRAY
[ 55 ENG SIZE IND
[ 55 ENG FRIC FAC
-2 EMERGENCY 55 GEMERATORS od
F-[20 COMMARND AND SURVEILLANCE LAl o

o)

55 ENG SELECT IND *10 ||
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Change it to GIVEN. Finally, find the SUSTN SPEED IND:

[5usTN SPEED IND =l UM|M| 1|0 | é|é| @I ﬁl

IS TUTOR SHIP -]
EG SHIP REC) 1 |GIVEN
[+ SHIP COMMENTS
423 MISSION
----- [0 SHIP TYPE IND
[ DESIGEM MODE TMD
----- @ ENDUR DISP IND
----- @ ENDUR DEF IND
----- @ EnDURANCE
----- @ max sPEED
----- Q=S TH SPEED TMND:
----- [ SUSTH SPEED
----- [ SUSTH SPEED POMWER FRAC
----- [ ENDUR. SPEED IND
----- B ENDUR SPEED
----- [ AWIATION FACILITIES IND
----- [ EMBARKED COMMANDER IND
[1-[Z PAYLOAD AND ADIUSTMENTS
(-2 CLASSIFICATION
7L HULL

(L] PROPULSICN PLANT

|»

[

[

[#1-[Z2] ELECTRIC PLANT

[1-[Z2] COMMAND AND SURVEILLANCE
[#-[C] AUKILIARY SYSTEMS
[1-[Z2 QUTFIT AND FURNISHINGS
[

[

[

L

[

-2 WEIGHT MARGING b
7L FULL LOADS

-[Z2] APPENDAGE FACTORS

#-[Z2] RESISTANCE FACTORS

. [:| WEIGHT FACTORS =14 S

susm SPEED IND *10 || 4

Change it to CALC. Close the Editor and save the changes to the current model. With
these changes, ASSET will maintain the engine models and calculate the sustained speed
that can be achieved with these engines. Run the Machinery Module and note the

sustained speed reported in Printed Report #1.

ASSET/ MONOSC V4. 6.0 - MACH NERY MODULE - 10/18/2000 11:16. 26
DATABANK- F: \ ASSET460\ MONOSC\ M5C460. BNK  SHI P- TUTOR SHI P

PRI NTED REPORT NO. 1 - SUMVARY

TRANS TYPE | ND VECH MAX SPEED, KT 25. 39
ELECT PRPLN TYPE | ND SUSTN SPEED | ND CALC
SHAFT SUPPORT TYPE | ND OPEN STRUT SUSTN SPEED, KT 24.19
NO PROP SHAFTS 2. SUSTN SPEED PONER FRAC 0. 800
SEC ENG USAGE | ND ENDUR SPEED | ND G VEN
SS SYS TYPE | ND SEP ENDUR SPEED, KT 18. 00
PD SS TYPE | ND DESI GN MODE | ND ENDURANCE
MAX MARG ELECT LOAD, KW 4232. ENDURANCE, NM 4000.
AVG 24- HR ELECT LOAD, KW 1883. USABLE FUEL WI, MION 463. 4
SWBS 200 GROUP WI, MION 723.5 SWBS 300 GROUP WI, MION 394.9
NO BO LERS PER SHAFT 0. NO RESERVE BO LERS 0.
AUX STEAM FAC 0. 000
NO NO ONLI NE NO ONLI NE
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ARRANGEMENT OR SS SYSTEM TYPE | NSTALLED MAX+SUSTN ENDURANCE
MECH CL/ PORT ARR | ND M2- HOSR 1 1 1
MECH STBD ARR | ND M2- HOSK/ F 1 1 1
SEP SHI P- SERVI CE SYSTEM 2000. KW 4 3 3
PD SHI P- SERVI CE SYSTEM KW 0 0 0

MAI N ENG SEC ENG SS ENG
ENG SELECT | ND G VEN G VEN
ENG MODEL | ND PC 2.5V12 A 12V251F
ENG TYPE | ND D DI ESEL D DI ESEL
ENG SI ZE | ND G VEN G VEN G VEN
NO | NSTALLED 4 0 4
ENG PVR AVAIL, KW 5816. . 2088.
ENG RPM 520.0 1200.0
ENG SFC, KGE KW HR 0. 207 . 217
ENG LOAD FRAC 1. 000 . 997

If you desire, you could investigate the impact of using different engine models by
opening the Machinery Module Wizard, going to the Main Propulsion Engine
Specification page and selecting another engine. After exiting the wizard, run Synthesis.
After Synthesis is converged, run Design Summary and check the Printed Report #1 to
see if your ship can make the required sustained speed (24 knots) and what changes were
generated by the change of engines. Note that we have fixed the location of all decks and
bulkheads in the Hull Subdivision. If you selected a new engine that is larger than the
original engines selected, you may have to relocate some transverse bulkheads and/or
decks to make the machinery rooms large enough for the new engines. This change

should be done before you run Synthesis.

Look at the machinery box graphic report generated by the Machinery Module (Graphic
Report #2):
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ASSET/MONOSC V4.6.0 — MACHINERY MODULE - 10/19/2000 11:10.56
DATABRANK-F: \ASSET460\MONCSCA\MSC460.BNK SHIP-TUTOR SHIF
GRAPHIC DISPLAY NO. 2 - MACHINERY BOX

f_ﬂ_____ﬂ———ﬂ_ﬁ_ﬁ_— R
B L ]
CIH ] i G ]
. 5
—1 LY -

E 1 |
i
[

| —— [ P

i
|
\\
T

i I |

| |
0.80 0.75 0.70 0.65 0.B0 0.55 0.50 0.45 LBF

L I I | SCALE
0 5 10 15 M

The aft propulsion arrangement is somewhat awkward. The starboard shaft seems to be
at a large angle. If you recall the warning messages generated while running synthesis,
you will remember that the shaft angle for the starboard shaft was hovering around the
maximum of five degree. Check the SHAFT ANGLE ARRAY to see what angle was

finally determined.

C,M> =zh,=shaft angle array
COMMAND ZTEING IS:
SHOW, SHAFT ANGLE ARRAY
SHAFT ANGLE ARRAY = [ 2¥ 2] DEG
1 2,720
2 4.812
¢, M>

The starboard shaft angle is near five degrees. A good design refinement is to reduce this
angle. There exists room to move the starboard propulsion arrangement lower. First, go

into the Editor and type “MACHY KG IND” in the parameter box. Click the Jump To
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button to get MACHY KG IND parameter. Change the value from CALC to GIVEN.
Then set the KG (Sect 6.13 MAIN ENG KG ARRAY) of the aft propulsion arrangement
(the bottom number) to 0.35. Run the module again. The shaft angle has decreased

considerably (from approx. 5° to 3°).

C,M> sh, shaft angle array
COMMAND STRING IS:
SHOW, SHAFT ANGLE ARRAY
SHAFT ANGLE ARRAY = [ 2¥ 2} DEG
1 2.713
2 3.013
o, M |

ASSET/MONOSC V4.6.0 — MACHINERY MODULE - 10/19/2000 11:16. 1
DATABRANK-F: \ASSET460\MONCSCA\MSC460.BNK SHIP-TUTOR SHIF
GRAPHIC DISPLAY NO. 2 - MACHINERY BOX

_'_'_'_'_'_'_'_'_'_,_,_ -
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B [
COH ] P
] l
_\_\_\_\_\_\_‘_‘—‘——\_
——— I B

[ =f——F ]
T
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N==—=u

O L le——h |

| |
0.80 0.75 0.70 0.65 0.B0 0.55 0.50 0.45 LBF

L I I | SCALE
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6.18.5 Auxiliary Systems

Recall that all parameters defaulted to an ASSET-generated value when you ran the
Auxiliary Module for the first time. These default values are based on ship size and
manning. In the course of your design, the ship has increased in beam, depth, and
weight. With this in mind, it is best to assign new default values to the parameters
associated with the auxiliary system. To do this, first you must reinitialize these

parameters.

Refer to section 6.14 and note the parameters that were assigned default values. Since
manning has not changed since this module was run originally, many of these parameters
contain valid data. Others, which are based on ship size, need to be updated. To be sure -
that all parameters that need updating are updated, reinitialize any parameter that might

be linked to ship size. To be 100% certain, you can reinitialize all the parameters.

The easiest way to reinitialize the Auxiliary Systems parameters is to go into the Editor

and select the Auxiliary Systems folder:

=0
[AUBILIARY SYSTEMS =] Mﬁl llil@l ﬁlﬁ' @l il
[ TUTOR SHIP 1 2 3
g EE{T_ REQ 1 [aUxILIARY SvsTEMS
o
-2 PROPLLSION PLANT 2 CLIMATE CONTROL
-0 ELECTRIC PLANT 3 COMP HEATING TYPE IND ELECTRIC
(-] COMMAND AND SLURVETLLANCE 4 COLL FROTECT SYS IND PRESENT
=43 M5 5 AC MARGIN FAC 0.z
-] CLIMATE CONTROL 6 AUXILIARY BOILERS
% ?::;LI':S:TBE(:I;EEEMS 7 AU BOILER TYPE IND ELECTRIC
-0 ATR AND FLUID SYSTEMS 8 e Mk BTN 1
D SHIP CONTROL SYSTEMS 9 FRESH WATER SYSTEMS
#-(1] REPLENISHMENT SYSTEMS 10 DISTILLER TYPE IND RE OSMOSIS
(1] MECHANICAL HANDLING Y5 11 WATER HEATER TYPE IND STORAGE
[-[] SPECIAL PURPOSE SYSTEMS B o ) mLET ST
[ (2 OUTFIT AND FURNISHINGS
-6 WELGHT MARGINS 13 PRAIRIE SY5 IND PRESENT
B[ FULL LoADS 14 MASEER SYS IND PRESENT
-] APPENDAGE FACTORS 15 | SHIP CONTROL SYSTEMS
F-[_1) RESISTANCE FACTORS 16 RUDDEERS
gg ;‘;‘25;:2%2?5 17 RUDDER SIZE IND CALC
(-] PERFORMANCE FACTORS L8 NO RUDDERS 2
- ELECTRIC LOAD FACTORS 19 D i3, 1) [m
[1-[Z HYDROSTATIC FACTORS 20 RUDDER TYPE IND SPADE
(-] EXPORT FACTORS 21 POD RUDDER AREA FAC 1E+036
2z ROLL FINS
23 FIN SIZE IND CALC
fiq NO FIN PAIRS 1
AURILIARY SYSTEMS ||
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After selecting the Auxiliary Systems, click the right mouse button to get the menu:

' TUTOR SHIP i ]
[AURILIERY SYSTEMS =] Dald| ¢| s S|3] & o
|3 TUTOR SHIP 1 2 3
g SHIP REQ) 1 |AUXILIARY SYSTEMS
-3 HuLL
0 PROPLILSTON PLANT 2 CLIMATE CONTROL
- ([ ELECTRIC PLANT 3 COMP HEATING TYPE IND ELECTRIC
(] COMMAND AND SURVETLLANCE 4 COLL PROTECT SYS IND PRESENT
=283 ; 5 AC MARGIN FAC 0.z
B What's this?
-] CLIMATE 6 AUXILIARY BOILERS
% ?:':;g'w Cut 7 LUX BOILER TYPE IND ELECTRIC
Damran  Copy 5 NO LAUX BOILERS 1
. [ sHIPCon  Paste =] FRESH WATER SYSTEMS
RSN Cclear | 10 DISTILLER TYPE IND RE 0SMOSIS
(0 MECHANT 11 WATER HEATER TYPE IND STORAGE
i "gTSFP;c;:;' MRS Rk 1z AIR AIND FLUID SYSTEMS
-0 WEIGHT Mar, New Window 13 PRAIRIE S¥S IND PRESENT
513 FULL LOADS 13 MASKER SYS IND PRESENT
[#1-[1] APPENDAGE FACTORS 15 | SHIP CONTROL SYSTEMS
(1] RESISTANCE FACTORS 16 RUDDERS
D'"g WEIGHT FACTORS 17 RUDDER SIZE IND CALC
(1] SPACE FACTORS
(-] PERFORMANCE FACTORS 18 HO RUDDERS 2
-] ELECTRIC LOAD FACTORS 19 SIS Sids Ny i3, 1) L
[1-{]] HYDROSTATIC FACTORS 20 RUDDER TYPE IND SPADE
(1] EXPORT FACTORS 21 POD RUDDER LREA FAC 1E+036
2z ROLL FINS
23 FIN SIZE IND CALC
siq NO FIN PAIRS 1
4
AURILIARY SYSTEMS ||

Select Clear from the menu. This will clear all the parameters in that group. After
clearing these parameters and running the Auxiliary Systems Module again, ASSET will

generate new values based on the present ship design.

After reinitializing the parameters, reset the RUDDER TYPE IND to a SPADE rudder
and run the Auxiliary Systems Module. At this point, ASSET fills the reinitialized

parameters with new default values-- ones more suited to the latest model.

6.18.6 Synthesis

At this point, all of your input for design synthesis is complete. You now need to run
Synthesis again. Running Synthesis will allow ASSET to incorporate the new

enhancements into the entire design and rebalance the ship characteristics. Generally, it
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is a good practice to run Synthesis after each individual change. In this case, the various
refinements do not have a significant direct impact of the other refinements so you can

wait to run Synthesis. Modify your ship in the attached data bank (Ship—=>Modify).

6.19 DESIGN CHANGES

This section will guide you through two changes in your design. The first change will be
to create two deckhouses instead of one. Splitting the deckhouse and moving the aft
piece farther aft will do this. The second design change will be to change the propulsion
transmission from mechanical to electric drive. The electric propulsion plant will be
powered by gas turbines. These changes are independent, and should be done on the
model created after the above design refinements. Once each change is made, the model

should be refined again.

6.19.1 Two Deckhouses

This design modification could become a necessity if the length of the deckhouse

increases to the point where it has become part of the hull girder and subsequently bear
stresses caused by longitudinal bending. Since the current deckhouse is constructed of
aluminum and the scantlings were not sized to carry hull girder stresses, structural

cracking would be a valid concern.

This modification entails splitting the single deckhouse into two pieces and creating a gap
between them. The deckhouse will no longer be continuous and will not be subject to
hull girder bending. The summation of area in the two deckhouses will be equal to the

area of the current, single deckhouse

Instead of arbitrarily sizing the gap between deckhouses, use a rationale based on factors
linked to the weather deck arrangement. Generate Graphic Report #1 in the Deckhouse

Module. This is the plan and profile view of the current model's deckhouse.
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ASSET/MONOSC V4.6.0 - DECKHOUSE MODULE - 10/15/2000 11:58. O
DATABRNE-F: \ASSET460\MONOSC\MSC460. BNK SHIF-TUTOR SHIP
GRAPHIC DISPLAY NO. 1 - DECKHOUSE PROFILE AND PLAN VIEWS

| __ =
—

Compare this to the preliminary inboard profile that was created before running ASSET
(Sect 6.3). On the preliminary inboard profile, the aft boundary of the deckhouse was
placed such that just enough room was provided aft for the helicopter pad and ship's
mooring gear. When ASSET sized the deckhouse, it started at the forward limit of
0.25LBP (which is a default value set by ASSET in DKHS LIMIT ARRAY) and added
length aft until the area requirements were satisfied. This method left space aft of the
deckhouse in excess of that needed for the landing pad and mooring gear. To follow the
original arrangement, you will split the deckhouse and align the aft portion's aft boundary
so that only enough area exists aft of the deckhouse to accommodate the landing pad and
mooring gear (per the preliminary inboard profile). The forward deckhouse will not

move, creating a gap amidships.
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Measuring from the preliminary inboard profile, establish at what fraction of the LBP
does the aft deckhouse boundary lie. Your calculation should place the aft boundary at
0.81LBP. Two parameters that affect deckhouse location and size are DKHS X LOC
ARRAY and DKHS LGTH ARRAY, respectively. Use on-line help to fully understand
these parameters. Print out a copy of these parameters' values in your current model.

ASSET constructs the deckhouse from prismoids. The DKHS X LOC ARRAY sets the
forward position of each prismoid. The DKHS LGTH ARRAY sets the longitudinal
extent of each prismoid. Working with these two parameters, you will move certain

prismoid boundaries aft, while keeping their lengths the same.

The DKHS X LOC ARRAY and DKHS LGTH ARRAY parameters are matrices. Each
row in the DKHS X LOC ARRAY corresponds to the same row in the DKHS LGTH
ARRAY. These corresponding rows define the longitudinal position and extent of one
prismoid. Using the on-line help and looking at these two parameters, you should be able
to determine the location of the prismoids in the deckhouse profile. Following is a

numbered deckhouse profile. The numbers on the drawing correspond to the rows in the

DKHS X LOC ARRAY and DKHS LGTH ARRAY.

SPLIT HERE

T 118 [1= |14 (13 12 |£1 [10

E 17 16 3
|19|9|3|?|e-s|4|3||1
I -
——

The first change to make is to set the DKHS GEOM IND to GIVEN. Currently the

indicator is set to GENERATE. Since you now want to control the size and shape of the
deckhouse, the DKHS GEOM IND needs to be set to GIVEN.
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To shift the aft portion of the deckhouse, you need to edit the DKHS X LOC ARRAY.

_ioix]
[orHS > LaC ARRAY =l UN|M| Q|¢. [Q| 5|é|§|ﬁ|
3 TUTOR SHIP = 1 1 1 2 1 z 1 | Al
tx-( SHIP REQ DEHS % LOC |DKHS LGTH AHDKHS PORT 1OC ARRAY |DKHS STED |LOC ARRAY |DEH:[I
E'.EEI,L;ULLFORM (20, 1) (20, 1) (20, z) (20, 2) (20,1
---[:| HULL SLBDIVISION 26 E0 |
(-2 HULL STRUCTURE 1 |0.25 0.0453948 |-7.523 -7.63577 |7.523 7.63577 |10 |z
=423 DECKHOUISE z |0.295395 |0.0453945 |-7.63577 |-7.67901 |7.63577 |7.67901 |10 |2
(-] DKHS GEOM FACTORS 3 |0.33070 0.0453948 |-7.67901 |-7.66977 [7.67001 |7.66077 |10 |z
E'a %‘ngpjgiﬂcggimnv 4 [0.386184 |0.0453948 |-7.66977 |-7.66977 |7.66977 |7.66977 |10 |2
[ DKHS LGTH ARRAY 5 |0.431570 |0.0453048 |-7.66977 |-7.66977 |7.66977 |7.66977 |10 |2
[ DKHS PORT LOC ARRAY & |0.476974 |0.0453948 [-7.66977 |-7.66977 [7.66977 |7.66977 |10 |z
[ DKHS STED LOC ARRAY 7 |0.522368 |0.0453948 |-7.66977 |-7.66977 |7.66377 |7.66977 |10 |z
[ DKHS SIDE ANG ARRAY g |0.567763 0.0453948 [-7.66977 |-7.67051 [7.66977 |7.67051 10 |z
D DKHS HT aRRAY o |0.613158 |0.0453945 |-7.67051 |-7.66911 |7.67051 |7.66911 |10 |2
(2 DKHS MATERIALS
(2 DS Loaps 10 |0.25 0.0453948 |-7.0393 -7.15207 |7.0393 7.15207 |10 |z
-2 MASTS AND STACKS 11 |0.z95395  |0.045394s  |-7.1sz07  [-7.19531  [7.15207  [7.19831 |10 |z
[-(23] PROPULSION PLANT 12 |0.32079 0.0453948 |-7.18531 |-7.18607 |7.19531 |7.18607 |10 |2
(- ELECTRIC PLANT 13 |0.386184 0.0453948 -7.18607 -7.18607 7.18607 7.18607 10 |z
1£]-(] COMMARD AND SURVEILLANCE 12 |0.431579 |0.0453948  |-7.18607 [-7.18607 [7.18607 [7.18607 |10 |z
g::ggﬂﬂ?i;s\g:ﬁsmms 15 |0.476974 |0.0453948  |-7.18607 [-7.18607 [7.18607 [7.18607 |10 |z
5] WEIGHT MERGINS 16 |0.522366 |0.0453948  |-7.18607  |-7.18607  |7.18607 |7.18607 |10 |2
(-2 FULL LOADS 17 |0.567763  |0.0453948  |-7.18607  [-7.186s81  [7.18e607  [7.1@651 |10 |z
(-] APPENDAGE FACTORS 15 |0.613156 |0.0453948  |-7.18681 [-7.18541 [7.18681  [7.18541 |10 |z
1#l-(] RESISTANCE FACTORS —| 15 |0.658553  |0.054440 —7.66911 |-7.5997 7.66911 |7.5397 I E
[ WELGHT FACTORS 20 [0.zs 0.0452703  |-4.7268 -4.83937 |4.7268 4.83937 |10 |z
[-[_7] SPACE FACTORS =
-] PERFORMANICE FACTORS i Kl 0
DKHS % LOC ARRAY (20, 1) - Pa || 7

For prismoids 6-9 and 15-19 shift their locations so that prismoid 19's aft boundary lies at
the 0.81 LBP mark. To do this, start at prismoid 19. Subtract the length of the
prismoid—0.0829085—from the position where you want the aft location of prismoid 19
to be—0.81. The difference will be the forward location of prismoid 19. This value goes
into the table. To get the forward locations of prismoids 15-18, you take the value of the
prismoid before it and subtract the length of the prismoid. That is, to get the forward
location of prismoid 18, you subtract the length of prismoid 18 from the forward location
of prismoid 19. After you calculate the forward locations of prismoids 15-18, place these
values in the table. You then copy these values in the forward locations of prismoids 6-9.
Do not change the prismoid length since the deckhouse area is to remain constant. This

1s what the table is to look like:
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B TUTOR SHIP =1o1x]
|DKHS X LOC ARRAY =l UM|M| 1|;|| é|é| @| tn“|
3 TUTOR SHIP = 1 1 1 2 1 2 i |[l=
gSHIP REQ DEHS X LOC |[DEHS LGTH AHDKHS PORT LOC ARRAY |DKHS STBD LOC ARRAY |DEHIT
=423 HULL
z0, 1 z0, 1 20, 2 z0, 2 z0
DEIHMALFORH (20, 11 |iz0, 1 (20, 2} (20, 2) (20,1
(2 HULL SUBDIVISION m " |
(23 HULL STRUCTURE 1 |0.25 0.0453948  |-7.523 -7.83577 |7.523 7.63577 |10 |z
-3 DECKHOUISE . 2 |0.295395 |0.0453948 [-7.83577 |-7.67901 |7.63577 |7.67901 |10 |z
#-(] DKHS GEOM FACTORS 3 |0.34079 0.0453948 |-7.67301 |-7.66977 |7.67301 |7.86977 |10 |z
=23 DKHS PRISMOIDS 4 |0.386184 |0.0453948 |-7.66977 |-7.66977 |7.66977 |7.66977 |10 |z
[ DKHS % LOC ARRAY
DKHS LGTH ARRAY 5 |0.431579  |0.0453948 |-7.66977 |-7.66977 |7.66977 |7.66977 |10 |z
DKHS PORT LOC ARRAY 5 |0.543972 |0.0453948  |-7.88977 |-7.66377  |7.sesv7  |7.66977 |10 |2
DKHS STED LOC ARRAY 7 |0.589367 |0.0453948 |-7.66977 |-7.86977 |7.66977 |7.66377 |10 |z
DKHS SIDE ANG ARRAY § |0.634751 |0.04535948 |-7.66977  |-7.57051  |7.66977 |7.67051 |10 |f
[ DKHS HT ARRaAY o |0.680156 |0.0453948 |-7.67051 |-7.66911 |7.67051 |7.66911 |10 |z
£ DKHS MATERIALS 0.z5 0.0453948 7.0393 7.15207 |7.0393 7.15207 |10 |z
1 DKHS LOADS 10 R : -7 -7 : : G
] MASTS AND STACKS 11 |0.z95395 |0.n0453948  [-7.15207  [-7.19531 |7.15207 |7.19531 |10 |z
[#-[23] PROPULSTON PLANT 1z |0.34079 0.0453948 |-7.19531 |-7.18607 |7.19531 |7.18607 |10 |z
(- ELECTRIC PLANT 13 |0.386184 0.0453948 -7.18607 -7.18607 7.18607 7.18607 10 |z
D”EgCOMMANDnNDSURVHuANCE 14 |0.431579 |0.0453948 |-7.18607 |-7.18607 |7.18607 |7.18607 |10 |z
(-] AUXILIARY SYSTEMS
0.543972 |0.0453948 |-7.18607 |-7.18607 |7.18607 |7.18607 |10 |z
([0 QUTFIT AND FURMISHINGS 2 4
-] WEIGHT MARGING 15 |0.589367 |0.0453948  |-7.18607  [-7.18607 |7.18e07  [7.18607 |10 |z
-3 FULL LOADS 17 |0.634761  |0.0453948  |-7.18807  [-7.18es1  |7.18e07  |7.18681 |10 |z
[#-[] APPENDAGE FACTORS ig |0.680156 |0.0453948  |-7.18681 |-7.18541 |7.18681 |7.18541 |10 |z
-] RESTSTANCE FACTORS —I| 15 [0.725551 |0.084449 -7.66911 |-7.5997 7.66911 |7.5997 IGHE
-0 WEIGHT FACTORS 20 |0.25 0.0452703 |-4.7268 -4.83937 |4.7268 4.53937 |10 |z
(-] SPACE FACTORS =
9 ] PERFORMANICE FACTORS =l 3
DKHS % LOC ARRAY (20, 1) -Pa || v

After you are done, run the Deckhouse Module. Compare the inboard deckhouse profile
with the one included. When you have shifted the deckhouse properly, run Synthesis to

incorporate the new change.

ASSET/MCMNOSC V4.6.0 - DECKHOUSE MODULE - 10/19/2000 12:28.57
DATABANE-F: \ASSET460N\MONOSCA\MSC460. BNE ~ SHIP-TUTOR SHIFP
GRAPHIC DISPLAY NO. 1 - DECKHOUSE FPROFILE AND PLAN VIEWS

it L

AF FF
L |
1.0 0.9 d.5 a.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

[ 1 1 ] SCALE
M
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6.19.2 ELECTRIC DRIVE

This section outlines the required steps to convert the diesel propulsion plant to an
electric drive/gas turbine plant. Many different types of electric drive systems can be
modeled in ASSET. For this tutorial, an Integrated Propulsion System (IPS) has been

chosen.

The basic procedure for electric drive conversion is to use the Machinery Module Wizard
to set the few key parameters that indicate that an electric drive system is present. From
there, the Machinery Module can be run and will prompt you to enter the remaining

parameter values.

Input the following values in the Machinery Module Wizard (Note: Be sure to look-up

each parameter in the on-line help):

Propulsion Transmission Type

Transmission Type: Electrical

Shaft Support System: Tractor Pod

Propulsion Engine Configuration

Engine Categories: Only Main Engines Exist

Engine Types—Main: Gas Turbine Engine

Input Ship Sustained Speed (box not checked): Let ASSET calculate sustained speed
Input Ship Endurance Speed (box checked): 18 knots

Ship Service Configuration

Ship Service KW Ratings: Calculate By Module—Standard

Conventional Ship Service Engine Generator Set: Domestic Diesel Engine
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Propulsion-Derived Ship Service System: DC Bus Zonal Electric Distribution (ZED)
System

Electric Propulsion Arrangement Selection

Motor Type: AC Synchronous
Propulsion Engine Generator Arrangements—Required First: M-PG

Motor Arrangement: Double Reduction

Electric Propulsion Arrangement Positioning (see illustration)

Electric Propulsion Arrangement Positioning ﬂ

-
l_ I
L . — - - — /
v User Specified WVCGs as a fraction of midship hull depth, 10043 m Orient Machinen I
| MR [ ME3 | MRz | MR =
MR Type AR MME | MME AMBE
k-FG Fraln Arr Mo (1-100) | 1 1 |
k-FG Froln A 'CG Ratio | 0.2500f 0.2500
25 Eng Gen MNurm (0-100 1 1 |
55 Eng Gen %CG Ratio 0.4000 D.4000
PO S5 Rectifier Nurn (1-100) 1 1 1 1
Plrl S5 Rertifinr WG Ratin 0.4000/ 0.40000 0.40000 0.4000 | _|v
1 >

¢ Back I Mewt » I Cancel | Help |
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Parameters Not Shown:
PD SS .25 MW Inverter No. (1-100): 77 77
PD SS Inverter VCG Ratio: 0.4000 0.4000 0.4000 0.4000

Note: Entering 1 1 1 1 in the PD SS Rectifier Num (1-100), places a rectifier in each MR
(a rectifier is required for each generator). When you enter 7 7 7 7 in the PD SS .25MW
Inverter No (1-100), this evenly distributes the 28 rectifiers needed by the ship's service
electric system. The required number of inverters was obtained by dividing the
connected load (MAX MARG ELECT LOAD) of 3485.5 KW by the rating of each
rectifier (250 KW) and doubling the number to provide redundancy. These inverters are
actually located throughout the ship, in a distribution that is related to the location of the
electrical load demand. A more accurate model could be accomplished by defining
several OMRs (Other Machinery Rooms) and placing the inverters therein. For

expedience, we have evenly distributed the inverters in the existing machinery rooms.

Main Propulsion Engine Specifications (box checked)

GE LM 2500-21

Ship Service Engine Specifications (box not checked)
Let ASSET choose SS engine

After you click Finish, run the Machinery Module. You will be given an error message:

MACHINERY MODULE ]

&n error occured while running the MACHIMERY MODULE
some parameters conkain invalid or missing data
Wiould you like to edit those parameters?

Yes Mo

After clicking ‘Yes’, you will be shown the following MACHINERY MODULE editor
dialog box:
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=
[AC SYNE ROTOR COOLING IND =l Dﬁ|m| 1|¢ | 5|6| @l il

F3 MACHINERY MODULE 1 B
(R . S'itiC ROTOR COOLING TND I

----- [@ TRAMS LINE NODE PT IND

4/ >

AC SYMC ROTOR COOLING IND *10 || A

Make the following selections:

AC SYNC ROTOR COOLING IND: AIR
TRANS LINE NODE PT IND: CALC

At this point the MACHINERY MODULE will attempt to run again and will give you a
fatal error. Having more Ship Service Generator sets online than you now have installed

causes this error. Open the editor once again and find the SEP SS GEN OP ARRAY

parameter.
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=101
[SEF 55 GEN OF ARRAY =l Dalda| ]|z =]s| 2 o
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[

[
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-

(L] WELGHT FACTORS

-] SPACE FACTORS

H-(_1] PERFORMANCE FACTORS
(L] ELECTRIC LOAD FACTORS
(L] HYDROSTATIC FACTORS
(L] EXPORT FACTORS

SEF 55 GEW OF ARRAY (2, 1) -Ra || 4

Set the SEP SS GEN OP ARRAY parameter such that you have 2 online in both
conditions. Rerun the MACHINERY MODULE to see if you have any other errors.

Run Synthesis to converge your model. Check the machinery box (Machinery module
Graphic report #2). The hull has changed enough to reduce the clearance between it and
the propulsion machinery. The KGs need to be readjusted. Try 0.29,0.29 for MAIN
ENG KG ARRAY. Additionally, the aft ship's service diesel-generator must be raised.
Set its KG (SS ENG KG ARRAY) to 0.47.

Run the Machinery Module. This is what the redesigned ship looks like:
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ASSET/MONOSC V4.6.0 — MACHINERY MODULE - 10/19/2000 13:13.10
DATABRANK-F: \ASSET460\MONCSCA\MSC460.BNK SHIP-TUTOR SHIF
GRAFHIC DISPLAY NO. 1 - SHIP MACHINERY LAYOUT

LI 1 m_
— [ 1 | [T 1 S
b L
/] e
_____@:Hl:!—‘ o= | O
AP FP
L | | | | | | | | | |
1.0 0.3 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

L I I | SCALE
0 10 20 30 M

Run Synthesis to converge your model.
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